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fTlHE  concluding   Parts  (III.   and  IV.),  containing   the  description  of 
-■-   the  species  not  included  in  Part  11.,  and  a  review  of  the  anatomy 
and  classification  of  the  order,  will  be  issued  as  soon  as  practicable. 
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INTRODUCTION. 


THE  present  Revision  of  the  Echini  has  been  in  my  hands  for  the 
greater  part  of  six  years ;  its  publication  has  been  delayed  from 
the  impossibility  of  examining  a  large  number  of  the  original  specimens 
of  the  principal  writers  on  the  subject.  Its  earlier  appearance  would 
have  been  useless  without  such  an  examination.  This  was  made  during  a 
recent  visit  to  Europe,  when  the  species  of  Echini  (with  very  few  excep- 
tions) described  during  this  century  were  examined,  and  carefully  com- 
pared with  specimens  sent  from  the  Cambridge  Museum  to  Europe  for 
that  purpose. 

Of  many  of  the  specimens  we  have,  of  course,  only  the  tradition  that 
they  are  the  originals  made  use  of  by  various  authors ;  this  is  especially 
the  case  with  the  types  of  the  older  authors  in  the  Jardin  des  Plantes  and 
in  the  British  Museum;  but  as  no  one  has  recently  attempted  to  make 
direct  comparisons  of  the  numerous  species  described  independently,  it  is 
not  astonishing  that  when  such  a  comparison  is  made  the  number  of  spe- 
cies distinguished  should  be  found  to  be  so  small. 

To  Dr.  John  E.  Gray  and  the  late  Dr.  Baird  of  the  British  Museum  I  am 
indebted  for  giving  me  every  possible  facility  to  examine  the  collections 
of  the  British  Museum,  containing  the  types  of  Dr.  Gray's  Catalogue  of 
Recent  Echini,  of  his  papers  in  the  Proceedings  of  the  Zoological  Society 
of  London,  in  the  Annals  and  Magazine  of  Natural  History,  in  the  Annals 
of  Philosophy ;  to  Dr.  P.  L.  Sclater  for  his  kind  assistance  in  hunting  up 
the  types  formerly  in  the  collection  of  the  Zoological  Society;  and  to  Dr. 
Charles  Stewart  for  his  aid  while  working  in  the  rooms  of  the  British 
Museum. 

The  collection  of  Echini  made  by  Professor  Percival  E.  Wright  at  the 
Seychelles  Islands  was  examined  at  Dublin.  Dr.  Carpenter  and  Mr.  Jeff 
reys  allowed  me  to  examine,  in  company  with  their  colleague.  Professor 
Wyville  Thomson,  the  Echinoderms,  collected  in  the  different  cruises  of  the 
English  Deep-Sea  Dredging  Expeditions,  which  had  been  brought  together 
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at  Belfast.  To  the  Rev.  A.  M.  Norman  I  am  indebted  for  information 
respecting  several  British  species.  At  Liverpool,  in  company  with  the 
curator  of  the  Derby  Museum,  Thomas  J.  Moore,  the  excellent  collection 
of  Echinoderras  brought  together  by  his  care  was  examined;  it  contains 
numerous  interesting  species  from  localities  rarely  represented  in  collec- 
tions. 

At  Stockholm,  in  company  with  Professor  Loven,  the  booty  of  the  Jose- 
phine Expedition  was  carefully  examined,  and  I  had  also  the  opportunity 
of  seeing  authentic  specimens  of  most  of  the  species  described  by  Scan- 
dinavian authors,  most  admirably  preserved,  as  are  all  the  Invertebrate 
Collections  of  the  Stockholm  Academy, —  a  model,  indeed,  to  be  followed 
in  the  system  adopted  for  exhibition.  To  Professor  Lilljeborg  I  am  also 
indebted  for  information  respecting  some  of  the  Echini  of  Linne,  still 
preserved  in  the  Museum  of  Upsala. 

At  Copenhagen  Professor  Steenstrup  allowed  me  the  freest  access  to 
the  collections  of  the  University ;  and  in  company  with  Dr.  Liitken  I  had 
the  opportunity  of  examining  specimens  of  the  species  described  by  him 
in  his  Bid  rag,  and  of  improving  my  acquaintance  with  the  species  of  the 
Norwegian  coasts. 

To  Dr.  G.  0.  Sars  I  am  indebted  for  a  complete  series  of  the  species 
of  Echini  inhabiting  the  coast  of  Norway,  collected  at  the  Lofoten  Islands 
during  his  Dredging  Expeditions. 

Professor  W.  Peters  and  Dr.  Martens,  of  Berlin,  most  kindly  gave  me 
access  to  the  originals  of  the  Echini  described  by  the  former  from 
Mozambique,  and  by  the  latter  from  the  eastern  seas,  principally  from 
Japan. 

At  Hamburg,  Mr.  C.  L.  Salmin  and  Dr.  Schmeltz,  the  curator  of  the 
GodeiFroy  Museum,  gave  me  the  freest  access  to  the  materials  which 
interested  me,  while  to  Dr.  Shilling,  curator  of  the  Hamburg  Museum, 
I  am  indebted  for  similar  favors. 

Through  Professor  Grube,  of  Breslau,  I  have  had  access  to  the  remark- 
able Echini  he  described  in  1867,  and  which  have  thus  far  remained 
unique  in  the  history  of  Echinoderms. 

In  Leipzig,  a  few  interesting  species  from  Australia  were  shown  me 
by  Professor  Leuckhart.  Professor  Kolliker  gave  me  the  freest  access  pos- 
sible to  the  collections  in  his  charge,  while  Dr.  Semper  allowed  me  to 
make  a  very  careful  examination  of  his  magnificent  collection  of  Echino- 
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derms  from  the  Philippine  Islands,  from  which  most  valuable  information 
respecting  the  geographical  (Jistribution  of  many  species  was  obtained. 

At  Frankfort,  I  examined  the  collections  made  by  Riippell  in  the 
Red  Sea. 

At  Stuttgart,  Dr.  Krauss  allowed  me  the  freest  use  of  the  collection 
of  Echini  made  by  him  at  Natal. 

In  the  University  Museum  at  Bonn  I  found  the  types  of  Philippi,  as 
well  as  those  of  Professor  Troschel  himself,  to  whom  I  owe  this  oppor- 
tunity of  examining  them. 

To  Professor  Ehlers  I  owe  the  discovery  of  the  original  specimens  of 
Klein,  the  most  valuable  historical  collection  of  Echini  in  existence,  which 
has  served  as  the  basis  of  all  the  names  proposed  by  Leske ;  and  as  they 
are  generally  adopted,  it  has  been  of  incalculable  service  in  clearing  up 
a  multitude  of  doubtful  points.  Through  his  exertions  the  Senate  of  the 
University  of  Erlangen  allowed  the  collection  to  pass  to  America  for 
examination. 

At  Neufchatel,  M.  Louis  Coulon  placed  at  my  disposal  many  authentic 
specimens  which  formed  a  part  of  the  material  of  the  Catalogue  Raisonne. 
A  few  other  species  were  found  at  Geneva  through  the  kindness  of  the 
late  Professor  Pictet.  M.  de  Loriol  spent  considerable  time  in  examining 
with  me  his  valuable  collection  of  recent  and  fossil  Echini,  among  which 
were  some  interesting  species  from  Ceylon  collected  by  Mr.  A.  Humbert. 

The  basis,  however,  for  the  accurate  determination  of  most  of  the  species 
of  Echini  was  found  in  the  collection  of  the  Jardin  des  Plantes.  There 
are  preserved  the  originals  of  most  of  the  species  of  Lamarck,  and  all 
the  collections  brought  home  by  the  great  French  Exploring  Expeditions. 
This  collection  formed  the  chief  part  of  the  material  of  Blainville,  and 
again  of  the  Catalogue  Raisonn6,  so  that  without  a  very  critical  exami- 
nation  of  this  collection  no  commencement  could  be  made. 

Professor  Deshayes  allowed  me  to  examine  the  collection  of  the  Jardin 
des  Plantes  as  if  it  were  my  own,  and  all  possible  assistance  was  ren- 
dered me  in  identifying  the  types  by  Messrs.  Rousseau  and'  Potteau, 
whose  long  acquaintance  with  the  collection  made  it  possible  to  identify 
many  things  of  which  the  tradition  must  soon  be  lost. 

Professor  Lartet  gave  me  the  opportunity  of  examining  the  few  re- 
cent species  described  by  D'Orbigny  still  preserved  with  the  rest  of  his 
collections  in  the  Paleontological  Department  of  the  Jardin  des  Planter . 
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To  Mr.  Cotteau  the  Cambridge  Museum  is  indebted  for  a  fine  series  of 
the  many  new  genera  and  species  described  by  him  in  the  Echinides  de 
la  Sarthe,  in  the  Pal^ontologie  frauQaise  and  other  papers.  In  his  private 
collection  at  Auxerre  were  also  authentic  specimens  of  many  of  the 
species  described  by  Desor  and  Michelin;  the  recent  species  it  contains 
have   been   in  many  cases  labelled  by  both  Michelin  and  Desor. 

Another  most  important  collection,  containing  much  of  the  material 
of  the  Catalogue  Baisonne,  is  the  collection  of  Deshayes  and  that  of 
Michelin,  now  in  the  Ecole  des  Mines.  Michelin  described  a  large  num- 
ber of  species,  which  are  here  carefully  labelled  in  his  own  handwriting, 
making  it  possible  to  identify  all  the  species  described  by  him  in  the 
Revue  et  Magazin  de  Zoologie,  thanks  to  the  coiu-tesy  of  Professor  Bayle. 

At  Vienna,  I  saw  the  collections  of  the  Novarra  Expedition  made  by 
Frauenfeld. 

The  only  collection  of  importance  which  I  have  not  personally  exam- 
ined is  that  of  Desmoulins,  owing  to  the  breaking  out  of  the  Prusso-French 
war.  The  greater  part,  however,  of  his  species  are  in  the  collections  of 
the  Cambridge  Museum,  having  once  formed  a  part  of  the  collection 
brought  to  this  country  by  Professor  Agassiz,  with  whom  he  was  in  cor- 
respondence during  the  working  up  of  the  Catalogue  Raisonn6. 

To  Mr.  Bouvier  I  am  indebted  for  a  most  interesting  collection  from 
Cape  de  Verde  Islands.  To  Mr.  Crosse  for  a  number  of  species  from 
New  Caledonia,  and  to  all  the  gentlemen  named  above  for  typical  speci- 
mens carefully  compared  with  the  originals  of  all  the  species  which  could 
be  spared.  I  have  thus  succeeded  in  bringing  together  in  Cambridge,  with 
the  addition  of  the  information  obtained  by  comparisons  with  specimens 
sent  from  Cambridge  for  that  purpose,  an  unrivalled  historical  collection, 
for  which  I  cannot  thank  too  cordially  the  many  friends  in  Europe  who 
have  so  generously  assisted  me  in  my  labors. 

The  materials  existing  in  the  United  States  have  in  a  similar  way 
been  carefully  examined.  The  whole  of  the  collection  of  Echini  of  the 
Smithsonian  Institution  has,  thanks  to  the  generosity  of  Professors  Henry 
and  Baird,  been  in  my  hands  for  a  considerable  period.  It  contains 
the  materials  of  the  several  explorations  of  the  east  and  west  coast 
of  the  United  States,  made  under  the  direction  of  the  Smithsonian.  To 
Dr.  Stimpson  I  owe  the  opportunity  of  studying  the  Echini  of  the 
North  Pacific  Exploring  Expedition,  collected  by  himself     The  Academy 
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of  Natural  Sciences  of  Philadelphia  allowed  me,  through  Professor  Leidy, 
access  to  their  collection  containing  many  interesting  species,  especially 
from  the  South  Pacific.  Professor  Verrill  has  invariably  communicated 
to  me  with  the  greatest  readiness  the  species  he  was  describing  from  the 
Museum  of  Yale  College.  To  Mr.  Putnam  I  owe  many  valuable  speci- 
mens from  the  collections  of  the  Essex  Institute,  principally  from  Zanzi- 
bar and  other  portions  of  Africa. 

The  collection  of  the  Museum  of  Comparative  Zoology  itself  contains 
the  types  of  the  majority  of  the  species  of  the  Catalogue  Raisonne ; 
the  immense  collections  of  Echinoderms  made  by  Mr.  A.  Garrett  at  va- 
rious points  in  the  Pacific  Ocean,  by  Mr.  C.  Cook  at  Zanzibar,  by  Mr. 
Henry  Edwards  in  New  Zealand  and  Australia,  by  Mr.  Thomas  G.  Cary  at 
San  Francisco;  the  collections  of  the  eastern  coast  of  the  United  States 
from  Maine  to  Florida,  made  by  Professor  Agassiz ;  the  collections  of 
the  Thayer  Expedition  in  the  West  Indies  and  Brazil ;  a  collection  of 
Mediterranean  species  made  by  Professor  Panceri ;  the  collections  of  Mr. 
PourtalSs  from  the  deep  waters  between  Florida  and  Cuba ;  my  own 
collections  from  Panama,  the  west  coast  of  Mexico,  California,  and  the 
Gulf  of  Georgia,  besides  innumerable  exchanges  made  with  other  mu- 
seums Avhich  will  be  noticed  in  their  proper  places. 

The  material  accumulated  in  Cambridge  represents,  with  but  four 
or  five  exceptions,  every  species  described  during  the  last  forty  years. 
A  good  deal  of  unpublished  matter  collected  by  Professor  Agassiz  for 
the  continuation  of  his  Monographies  d'Echinodermes  has  been  incorpo- 
rated in  this  Revision.  The  freest  use  has  also  been  made  of  prepara- 
tions made  under  his  direction  by  the  late  Nathaniel  Bowditch,  and  of 
a  collection  of  sections  of  spines  of  Echini  begun  by  Mr.  Glen  and  con- 
tinued by  Mr.  Bicknell  with  admirable  success.  Mr.  Bicknell  has  also 
made  for  the  Museum  microscopic  preparations  of  such  pedicellariae  and 
spicules  as  have  been  found  necessary. 

For  the  careful  execution  of  the  lithographic  plates  I  am  indebted  to  Mr. 
P.  Roetter;  to  Mr.  A.  Sonrel  for  the  preparation  of  the  negatives  needed  for 
the  Woodburytype  and  Albertype  processes  which  have  been  employed  for 
some  of  the  Plates  of  this  Revision.  I  have  also  to  thank  Messrs.  E.  Bier- 
stadt,  of  New  York,  and  John  Carbutt,  of  Philadelphia,  for  the  trouble  they 
have  taken  in  making  the  necessary  adaptations  of  their  methods  of  printing 
to  the  needs  of  Natural  History  illustrations. 
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I  must  beg  indulgence  for  the  mistakes  of  omission  and  commission  which 
have  undoubtedly  found  their  way  into  the  first  part  containing  the  Sy- 
nonymy. I  shall  be  greatly  obliged  to  be  notified  of  any  errors  discovered 
hereafter  by  those  who  may  make  use  of  this  Revision. 

ALEXANDER  AGASSIZ. 
Cambridge,  August,  1872. 
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In  addition  to  papers  coDtaining  descriptions  of  Genera  and  Species,  everything  relating  to  the 
recent  Echini,  to  which  I  have  had  access,  has  been  brought  together  which  had  any  bearing  on 
the  anatomy  or  classification  of  the  order.  Papers  and  memoirs  on  fossil  Echini  which  were  con- 
sidered essential  to  a  proper  understanding  of  the  affinities  of  the  recent  species  have  also  been 
added.  Papers  containing  merely  descriptions  of  new  species  of  fossil  Echini  have  been  omitted, 
but  wherever  generic  divisions  are  discussed  or  proposed  they  have  been  quoted.  The  full  titles 
have  not  been  quoted  (but  they  are  abbreviated  so  as  to  be  readily  recognized),  as  the  Catalogue 
of  Scientific  Papers  by  the  Boyal  Society,  and  the  usual  Bibliographical  works  and  Reports 
now  regularly  published,  will  furnish  the  desired  information.  Carus,  in  his  Bibliotheca  Zoologica, 
is  very  severe  upon  the  Bibliographia  Zoologiae  of  Agassiz,  edited  by  Strickland.  I  do  not  wish 
to  enter  into  a  criticism  of  his  views,  but  would  remark  that  he  has  himself  been  quite  as  guilty 
of  sins  of  omission,  as  far  as  the  present  order  is  concerned,  as  the  author  of  the  Bibliography 
he  so  sweepingly  condemns. 

Abildoaard.    ZooL  Danica.    X789. 

AoASSiz,  A.     On  the  Embiyology  of  Echinoderms ;  Mem.  Am.  Acad.,  IX.  p.  30.    1864. 
"  Proc.  Boston  See.  N.  H.,  IX.  pp.  192,  329. 

Embryology  of  the  Starfish.     1864. 

List  of  Echinoderms ;  Bull.  Mus.  Comp.  Zool.,  I.  No.  2.     1863. 
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So  much  has  already  been  written  on  the  subject  of  Zoological  nomen- 
clature that  the  only  excuse  I  have  for  adding  anything  on  the  subject 
is  to  give  the  reasons  which  have  prompted  me  to  adopt  a  somewhat 
unusual  course  in  treating  this  question,  and  to  state  explicitly  on  what 
grounds  I  have  adopted  views  differing  radically  from  those  of  so  many 
naturalists. 

We  seem  apparently  all  agreed  in  considering  synonymy  our  bete  rmre^ 
yet  any  attempt  to  introduce  reform  has  invariably  raised  a  general  outcry, 
and  matters  have  been  left  to  run  their  course  unchanged.  The  question 
naturally  arises,  if  we  can  go  on  indefinitely  as  we  are  doing.  Are  we  not 
bringing  Zoology  into  disrepute,  lessening  its  scientific  character,  in  allowing 
a  mere  shufiUng  of  names  to  pass  as  science  and  place  itself  as  an  immovable 
barrier  to  all  better  work  ?  Most  of  us  have  at  some  time  or  other  worked 
up  some  monograph  in  which  the  questions  of  nomenclature  have  ab- 
sorbed more  time  —  and  with  no  satisfactory  result  —  than  the  remain- 
ing scientific  portions  of  the  paper.  Is  it  not  possible  to  adopt  some 
nomenclature  which  will  make  it  clear  to  all  what  we  mean  without  in- 
volving this  great  loss  of  time  ?  In  all  matters  of  nomenclature  there  are 
two  main  points  to  be  brought  out  conspicuously:  in  the  first  place,  the 
original  name  of  the  species  we  are  discussing ;  and  in  the  second  place,  its 
present  position  in  the  Zoological  System.  The  notation  to  be  adopted  for 
these  two  points  would  seem  to  be  simple  enough,  and  so  it  would  be  were 
we  to  speak  of  a  species  always  by  its  original  name ;  but  when  we  attempt, 
by  the  notation  commonly  received,  to  give  a  succinct  history  not  only  of 
the  species,  but  also  of  the  name  of  the  species,  it  is  not  remarkable  we  have 
failed  to  define  clearly  so  much  with  such  a  defective  nomenclature.  Avail- 
ability in  practice  must,  after  all,  modify  any  principles,  which  may  work 
very  well  as  far  as  one  class  is  concerned.  If  the.  principles  are  conducive 
to  present  stability  and  direct  research  again  into  its  proper  channel,  the 
object  is  gained ;  for  to  obtain  ultimate  stability  of  nomenclature  is  as  hope- 
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less  a  task  fn^*  €o  fix  the  limits  of  a  species ;  to  accomplish  that^  we  must  ask 
sciel^ce  *  ta  come  to  a  stand-still ;  but  if  we  are  willing  to  reduce  nomencla- 
•ttijhe  .tb  its  proper  functions,  we  need  not  waste,  as  we  do  now,  our  time  upon 
,  *' ^^'-bibliography. 

The  attempt  to  trace  the  origin  of  the  generic  names  now  in  use  among 
Echinologists  is  far  from  giving  satisfactory  results.  There  are  writers  of 
three  distinct  periods  who  have  increased  the  confusion  already  existing 
at  their  time. 

The  first  is  the  period  of  Linnaeus  and  Gmelin.  They  took  no  account 
whatever  of  what  there  was  good  among  their  predecessors,  ignoring  as  far 
as  Echinoderms  were  concerned  much  valuable  work  by  Klein,  Leske,  Brey- 
nius,  which  compares  very  favorably  with  many  papers  on  the  same  subject, 
even  of  the  present  day.  They  were  followed  by  Lamarck,  who  ignored  as 
completely  as  his  illustrious  predecessor  the  work  previous  to  Linnseus. 

In  the  second  period  we  have  the  attempts  of  Gray,  Blainville,  Agassiz, 
Desmoulins,  Desor,  to  take  into  account,  as  far  as  possible,  what  had  been 
omitted  by  their  predecessors,  and  to  give  due  credit  to  Breynius,  Klein, 
Leske,  Van  Phelsum,  for  whatever  there  was  original  in  their  memoirs. 
Bre3niius,  as  early  as  1732,  had,  to  some  extent,  adopted  a  binomial  nomen- 
clature, accurately  (for  his  period)  discriminated  genera  and  species,  many 
of  which  are  readily  recognized,  but  which  had  escaped  the  notice  they 
deserved  till  a  comparatively  recent  period. 

In  the  third  period,  subsequent  to  the  publication  of  the  Rules  of  the  Brit- 
ish Association  for  the  Revision  of  Nomenclature,  we  have  the  writers  from 
1845  up  to  the  present  time,  Agassiz,  Desor,  D'Orbigny,  Cott-eau,  Wright, 
Forbes,  A.  Agassiz,  Lutken,  Verrill,  and  others,  who  have  attempted  more  or 
less  successfully  to  apply  these  rules,  and  have  in  many  cases  only  increased 
the  existing  confusion.  By  going  back  to  the  earliest  writers,  and  restoring 
as  far  as  practicable  the  condition  of  things  then  existing,  we  can  see  how  far 
we  must  modify  the  nomenclature  generally  adopted  by  the  Echinologists  of 
the  present  day,  and  yet  give  due  credit  to  the  pioneers  of  this  department 
of  Zoology.  In  the  discussion  of  this  question  I  shall  not  be  guided  by 
any  cast-iron  rules  of  priority,  nor  do  I  acknowledge  the  right  of  the  British 
Association,  or  of  any  other  association  of  scientific  men,  to  dictate  how  and 
in  what  way  certain  fixed  axioms  (fixed  only  by  them,  and  subsequently  re- 
modelled) shall  be  my  guide  in  the  matter  of  nomenclature.  The  authority 
of  great  scientific  names  has  just  as  little  to  do  in  this  question,  and  I  must 
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frankly  state  that  I  do  not  intend  to  impose  the  names  I  propose  upon  any 
one.  I  shall  simply  attempt  to  reconcile  the  past  with  the  present,  and  show, 
as  far  as  can  be  ascertained,  what  species  the  old  authors  probably  intended 
to  describe.  As  far  as  the  question  of  priority  of  the  specific  name  goes, 
the  only  guide  I  shall  take  is  an  original  or  authentic  specimen,  and  when 
a  species  which  has  once  received  a  definite  name  can  be  recognized,  the 
oldest  name  shall  be  preserved  to  the  exclusion  of  all  others,  if  the  change 
is  based  upon  authentic  specimens,  and  not  simply  upon  a  figure,  a  guess, 
which  may  or  may  not  be  a  true  one.  It  is,  however,  not  in  the  matter  of 
the  specific  name  that  uncertainties  and  doubts  and  differences  of  opinion 
are  likely  to  arise,  but  in  the  binomial  combinations,  particularly  with  refer- 
ence to  the  generic  name  and  the  limitations  we  choose  to  assign  to  it. 

Scarcely  an  original  investigator  recognizes  within  the  same  limits  all  the 
genera  adopted  or  proposed  by  his  predecessors.  New  discoveries  must 
constantly  modify  our  points  of  view,  and  in  accordance  with  this  state  of 

things  I  look  upon  binomial  combinations  as  expressing  (as  a  matter  of  rec- 

# 

ord)  the  opinion  of  any  investigator  of  the  affinities  and  of  the  history  of  the 
species  mentioned  by  him  in  his  monograph.  I  also  here  wish  distinctly  to 
protest  against  the  habit  which  has  become  so  prevalent  among  systematic 
Zoologists,  to  make  the  rules  of  the  British  Association  retrospective.  We 
have  no  right  to  go  back  previous  to  1840,  and  say  to  Lamarck, "  When  you 
limited  the  genus  Spatangns,  you  should  have  included  in  it  only  such 
species  as  Spatangns  pectoralis;  or  go  back,  in  1825,  to  Gray,  and  because 
he  names  as  belonging  to  Echinocardiiim,  R  lactinosus,  to  change  all 
the  species  which  have,  since  Lamarck,  been  separated  from  Spatangns  as 
PlagionotuSj  back  to  Spatangns,  change  next  all  species  of  Spatangns, 
making  a  new  name  for  it  and  for  PlagionotuSy  change  Schizaster  into 
Echinocardinm,  suppress  Echinocardimn,  devise  a  new  name  hence  for 
Moera*  for  Amphidetos,  —  in  fact,  I  will  undertake,  by  following  out 
strictly  the  rules  of  priority,  and  other  rules  as  established  by  the  British 
Association,  for  the  sake  of  obtaining  greater  accuracy,  and  to  simplify 
nomenclature,  to  change  the  generic  and  specific  names  of  seven  eighths 
of  the  received  names  of  recent  Echini,  —  a  process  which  would  be  highly 
conducive  to  accuracy,  and  which  I  respectfully  decline  to  go  through,  leav- 
ing this  pleasant  task  to  others  who  may  feel  disposed  to  undertake  it 
To  save  them  trouble  they  will  find  all  the  necessary  material  in  the  accom- 
panying pages  of  Synonymy. 

*  Preoccupied,  Leach,  1813,  and  Hubner,  1816. 
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Can  we  carry  out  successfully  any  laws  of  nomenclature?  Must  we  not 
always  be  guided,  when  treating  special  cases,  by  the  practice  current  at 
any  given  time  ?  Have  we  the  right  to  introduce  distinctions  unknown  at 
the  time  of  Linnaeus,  of  Klein,  of  Leske,  for  the  sake  of  harmonizing  the 
past  with  the  existing  condition  of  our  knowledge  ?  When  Leske  says  his 
Cidaris  esculenta  is  the  Echinus  escukntus  of  Lin.,  we  can  only  say  that, 
from  what  we  know  now,  after  examination  of  authentic  specimens,  they  are 
different  species,  even  belonging  to  different  genera;  such  a  comparison 
forms  a  substantial  basis  for  the  correctness  of  our  recent  specific  names. 
When  we  come  to  apply  the  same  rule  to  genera,  the  case  is  not  so  simple. 
Is  it  advisable  to  restore  EchinanthiiB  Klein,  as  Gray  has  done,  to  the 
exclusion  of  Clypeaster  of  Lamk.,  when  the  exact  limits  of  the  genus  as 
understood  by  Breynius  and  by  Lamarck  show  that  although  they  included 
many  identical  species,  yet  they  were  by  no  means  equivalent  ?  We  cannot 
afford  to  lose  from  the  history  of  the  order  the  early  names,  but  we  had 
better  lose  them  if  we  are  to  introduce  them  at  the  cost  of  making  endless 
confusion  by  giving  them  definite  meanings  their  originators  did  not  intend 
them  to  have.  We  can,  without  injustice  to  subsequent  workers,  frequently 
keep  both  names ;  but  I  claim  that  where  a  name  is  not  used  in  the  same 
sense  in  which  the  originator  intended  it,  it  should  not  be  preserved  and 
substituted  to  exclude  subsequent  names  representing  distinctions  and  differ- 
ences of  which  the  original  writer  could  not  have  been  aware. 

EchinoconiiB  Bretn.,  Echinanthns,  EchinospatagiiB,  EchinobrissnB,  need 
not  be  used  to  the  total  exclusion  of  Lamarck's  names  or  of  more  than  one 
of  the  genera  into  which  Echinocontis,  etc.  has  been  subdivided  subse- 
quently ;  yet  if  afterwards  any  writer  limits  EchinocontiB,  etc.,  such  limita- 
tion can  always  be  understood  or  stated,  and  the  old  name  retained  for  a 
section  at  least  of  the  many  genera  each  is  composed  of.  I  claim  that  writ- 
ers who  mentioned  as  type  of  a  genus  certain  species  did  not  attach  to 
it  the  significance  we  now  do ;  they  used  it  as  an  illustration  of  what  they 
meant  by  taking  a  well-known  thing,  and  the  very  fact  that  they  frequently 
made  the  type  of  their  former  genus  the  type  of  another,  leaving  to  the 
first  only  other  species  either  originally  included  or  subsequently  added, 
sufficiently  shows  what  was  the  current  opinion  of  the  nature  of  a  genus  at 
that  particular  period.  The  fact  is,  that  our  species  stand  very  much  in  the 
relation  of  a  variable  of  which  we  are  constantly  (or  were  up  to  a  compara- 
tively recent  date)  attempting  to  state  the  value  by  means  of  constants. 
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Lamarck,  in  1801,  established  Nndeolites  and  CaasidiiliiB.  In  1816  he 
transposed  the  species  included  in  these  genera,  and  we  find  in  one  case  but 
one,  in  the  other  not  one,  of  the  original  species  left  in  the  genus ;  this  we 
can  interpret  in  two  ways :  either  Lamarck  learned  something  between  1801 
and  1816,  extended,  with  the  material  at  his  command,  the  definition  of 
the  genera,  and  found  that  in  1801  he  had  included  in  CaasidiiliiB  species 
which  really  should  have  been  separated  from  it;  or  else  we  must  say, 
Lamarck's  interpretation  of  the  genus  CaaiidaliiB  in  1816  was  incorrect, 
the  only  correct  definition  is  that  of  1801.  I  prefer  to  take  Lamarck's  view 
to  my  own  or  that  of  any  other  naturalist  who,  fifty  years  or  more  after- 
wards, comes  upon  the  stage  and  tells  us  what  Lamarck  meant  or  should 
have  meant.  Here  it  is  that  our  confusion  begins.  It  is  by  our  attempts 
to  interpret  with  our  present  knowledge  a  condition  of  things  which  we 
can  with  very  best  intentions  but  faintly  reconstruct,  that  we  are  frequently 
doing  gross  injustice  to  previous  workers.  I  wiU  take  another  example, 
that  of  Echinocardium  Gray  ;  he  established  this  genus  in  1825,  placed  in 
it  what  is  now  known  as  Moera  atropoB  and  Echinocardium  cordatnm. 
Because  he  ailerwards  (1835)  restricted  the  genus  Echinocardium  to  the 
second  species  (R  cordatns),  and  Agassiz  subsequently  placed  in  Schisaster 
this  same  (S.  atropoe),  together  with  a  canalifiBnis,  must  we  for  that  rea^n 
go  back  to  the  original  meaning  of  Gray,  restore  Echinocardium  for 
Moera,  cancel  all  the  species  of  Echinocardium  by  giving  them  a  new 
generic  name,  —  as  Agassiz's  Amphidetns  cannot  be  retained,  being  syno- 
nyme  of  Echinocardium,  as  modified  by  Gray,  not  of  the  original  Echino- 
cardium,—  next  make  a  new  name  for  Scfaizaster,  for  that  is  synonyme  of 
the  typical  Echinocardium,  and  therefore  must  be  dropped  ?  This  is  per- 
haps an  extreme  case,  but  a  similar  mode  of  procedure  has  been  adopted  in 
other  somewhat  less  complicated  cases,  the  proposed  recent  changes  being 
based  upon  old  rectifications  or  emendations  of  the  authors  themselves 
which  late  writers  have  not  allowed.  I  frankly  acknowledge  I  do  not  see 
the  strength  of  the  argument  which  presumes  to  correct  Lamarck  fifty  years 
after  he  wrote,  and  correct  him,  not  because  he  was  wrong,  but  because  he 
ought  not  to  have  done  something  which  the  practice  of  certain  Zoologists 
of  the  present  day  disapproves.  It  may  be  highly  creditable  to  a  writer's 
acumen  and  critical  knowledge  of  the  existing  condition  of  nomenclature 
to  set  up  this  man  of  straw  and  bravely  knock  him  down,  but  it  is  not 
Zoology,  and  the  sooner  this  style  of  writing,  ba^ed  entirely  upon  books, 
and  not  upon  specimens,  is  done  away  with  the  better. 
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Our  genera  are  constantly  modified,  and  all  we  can  do  to  define  them  is 
to  state  the  limits  within  which  we  understand  a  genus ;  hence  the  difficulty 
of  applying  the  rules  of  priority  to  generic  names  where  the  limits  are  so 
uncertain.  The  daily  increasing  list  of  specific  and  generic  synonymes 
but  too  plainly  tells  the  tale  of  our  ignorance.  Are  we  to  attempt  to 
define  with  mathematical  accuracy  what  we  mean  by  a  species  because 
we  find  it  convenient  to  use  a  binomial  nomenclature  to  express  zoological 
units?  As  well  attempt  to  solve  an  equation  of  an  infinite  number 
of  unknown  quantities  by  means  of  an  equation  of  the  second  degree.  In 
our  nomenclature  the  best  we  can  do  at  the  present  time  is,  by  the  examina- 
tion of  original  specimens,  to  ascertain  what  are  the  limits  at  any  time  of 
what  we  mean  by  a  certain  binomial  combination,  and  to  express  these  limits 
by  our  synonymes.  The  fact  is,  that  we  can  no  longer  define  species  as  has 
been  customary,  and,  with  all  descriptions,  their  value  to  other  observers 
depends  generally  upon  the  amount  of  material  at  the  command  of  the  de- 
scriber  and  of  the  reader.  How  can  we  enable  others  to  ascertain  what  we 
mean  ?  Scanty  materials  from  few  localities  seem  to  limit  a  species  within 
narrow  limits,  and  no  difficulties  appear.  But  take  an  example  of  one  of 
the  most  widely  distributed  species,  —  Hippon.  variagata,  found  in  Japan, 
the  Sandwich  Islands,  Indian  Ocean,  east  coast  of  Africa,  the  Red  Sea,  —  and 
the  diagnosis  of  the  species  will  be  very  different  if  based  upon  material 
limited  to  any  one  locality,  or  perhaps  upon  African,  or  Japanese,  or  Sand- 
wich Islands  specimens  only,  and  we  find  them  appear  as  Hipponoe  sub- 
coemlea  or  pentagona,  or  Hipponoe  violacea  and  nigricans. 

A  large  number  of  systematic  Zoologists  claim  the  necessity  of  recognizing 
geographical  varieties  by  means  of  binomial  names  or  of  some  kind  of  nota- 
tion. What  greater  claim  have  they  to  be  recognized  than  other  categories, 
which  are  all  members  of  the  same  species  ?  The  part  these  geographical 
species  play  in  the  limitation  of  Marine  Faunse  is  important,  and  the 
limits  of  our  geographical  subdivisions  are  closely  linked  with  our  inter- 
pretation of  species ;  we  cannot  lose  sight  of  the  question  of  geographical 
variation  any  more  than  we  can  lose  sight  of  the  question  of  growth  of  an 
individual.  But  because  geographical  differences  have  received  certain  spe- 
cific names  before  their  connection  was  traced  through  intermediate  grada- 
tion from  many  localities,  must  we  for  that  reason  retain  this  historical  fact, 
any  more  than  we  are  justified  in  retaining  as  a  specific  name  the  name  of 
an  animal  which  has  afterwards  been  shown  to  be  the  young  stage  of  one 
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previously  described,  or  any  more  than  we  are  justified  in  retaining  the 
name  of  Pluteus  paradoxus  for  the  young,  Ophiura  for  the  adult,  the  name 
of  Coryne  for  the  Hydroid,  and  of  Sarsia  for  the  Medusa,  or  of  Braehiolaria 
for  the  embyro  Star-fish,  and  Asteracanthion  for  the  adult  The  synonomy 
and  history  of  the  species  must  show  us  all  this,  and  any  student  of  Inver- 
tebrates will  readily  call  up  countless  instances  where,  if  the  principle  of 
geographical  names  is  once  introduced,  we  might  have  half  a  dozen  names 
which  have  a  stronger  claim  for  recognition  to  denote  the  different  con- 
ditions, the  various  stages  of  growth  of  Echinodenns,  Polyps,  Acalephae, 
Crustacea,  Annelids,  Insects,  Mollusca,  and  even  Fishes  where  the  genetic 
connection  is  not  readily  traced ;  yet  no  one  has  ever  thought  it  feasible, 
or  even  advisable,  to  retain  these  connecting  links,  but,  on  the  contrary, 
all  writers  have  attempted,  as  far  as  in  their  power,  to  show  why  they  reduce 
the  number  of  appellations.  We  may  call  the  various  stages  of  growth  by 
different  names,  as  the  Pupa  Chrysalis  or  Imago,  the  Zoea,  the  Pluteus,  the 
Nereis,  Heteronereis  stage,  the  Amphioxus  stage,  —  but  we  stop  there ;  they 
are  simply  convenient  terms  to  denote  om*  finite  knowledge;  and  in  no 
way  do  we  lessen  their  value  by  saying  that  we  have  no  accurate  definition 
of  species,  or  by  saying  that  species  belong  to  the  same  categories  as  genera^ 
differing  only  in  degree;  and  so  in  admitting  all  the  most  zealous  evolu- 
tionist could  require,  it  does  not  lessen  the  fact  of  the  finite  condition  of 
the  differences  we  now  notice,  and  which  we  call  species  or  genera  or  fami- 
lies or  orders,  as  we  class  them  in  various  categories.  For  their  transition, 
if  such  a  transition  does  exist,  can  only  take  place  through  an  infinite  series, 
which  still  leaves  the  problem  capable  of  a  definite  solution  within  fixed 
limits  at  any  special  time ;  and  this  is  all  that  is  needed  for  our  purpose. 

We  know  nature  only  through  individuals,  and  whatever  conclusions  we 
draw  are  based  upon  the  examination  of  a  number  of  individuals  show- 
ing a  certain  range  of  variation  within  definite  limits,  and  these  limits 
we  call  in  some  cases  specific,  in  others  generic,  in  others  ordinal ;  and  as 
long  as  we  confine  ourselves  to  the  interpretation  of  nature,  susceptible 
from  such  finite  data,  we  need  not  trouble  ourselves  as  to  the  metaphysical 
existence  of  species,  genera,  etc.,  or  because  we  have  no  suitable  defini- 
tion of  species  applying  to  all  classes  of  the  animal  kingdom,  which,  in  the 
present  state  of  biological  science,  it  is  absurd  to  expect  We  are  agreed 
for  the  present  to  call  certain  categories  specific,  others  generic,  others 
ordinal,  and   it  matters   only  to  us  that  we   should   distinctly  state    the 
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limits  we  assign  to  these  categories  in  some  way  readily  understood;  and 
this  the  individuals  or  groups  of  individuals  themselves  belonging  to  the 
different  categories  will  supply.  Taking  a  small  group  like  the  Echini,  in 
which  the  number  of  species  is  not  large,  we  can  readily  follow  in  all  the 
species  the  value  of  the  characters  which  have  been  called  ordinal,  generic, 
or  specific,  and  cannot  fail  to  see  how  inadequate  our  diagnostic  descriptions 
become  as  soon  as  we  attempt  to  incorporate  with  them  even  the  scanty 
information  of  the  present  day  of  the  life  history  of  any  one  species. 

The  genera  recognized  are  usually  based  upon  some  structural  featinres 
derived  from  the  pedicellariae,  the  poriferous  zone,  the  character  of  the  tuber- 
cles or  their  arrangement,  the  abactinal  or  actinal  system,  and  general  facies. 
Their  value,  when  tested  by  our  present  knowledge  of  the  changes  they 
undergo,  seems  limited  almost  to  convenient  headings  or  keys  for  the  more 
ready  identification  of  species.  Genera,  as  we  recognize  them  among  Echini, 
are  certainly  not  founded  upon  features  of  general  and  permanent  value,  but, 
on  the  contrary,  upon  features  applying  only  to  a  few  species,  and  of  very 
limited  application.  During  the  growth  of  the  Sea-urchins  of  different 
groups,  certain  parts  (different  for  the  various  divisions)  change  rapidly, 
others  do  not,  and  it  is  to  these  permanent  characters,  limited  in  their  appli- 
cation, that  we  must  resort  as  guides  for  our  generic  tests. 

The  structure  of  the  pedicellariae  is  very  variable;  in  the  same  species 
they  may  be  present  in  abundance,  or  totally  wanting  in  specimens  living 
under  the  same  conditions.  Yet,  as  characteristic  of  some  groups,  they  fur- 
nish, as  far  as  we  know,  excellent  points  of  distinction.  In  some  genera  the 
number  of  the  rows  of  vertical  tubercles  is  constantly  increasing ;  in  others, 
the  number  of  the  tubercles  alone  increases.  The  perforation  and  crenula- 
tion  of  the  tubercles,  as  far  as  we  can  judge  from  recent  species,  furnish  excel- 
lent characters  for  a  class  of  subdivisions;  but  what  shall  we  call  them? 
The  poriferous  zones  give  us  good  features  to  distinguish  such  groups  in 
the  adults  as  ToxopneiiBtas,  Toxocidaris,  Loxechinns,  Sphaerechinns,  yet 
these  same  characters  would  not  help  us  to  place  the  young  of  the  above 
in  their  proper  genera ;  though,  knowing  the  limits  of  the  changes  to  which 
the  poriferous  zones  are  subject,  they  are  an  invaluable  auxiliary  in  classifica- 
tion, in  spite  of  their  uniformity  among  all  the  Cidaridae. 

The  general  facies  which  might,  with  accuracy,  tell  us  that  we  deal  with 
a  young  Echinometra,  would  certainly  mislead  us  when  we  have  before  us 
the  young  of  many  a  Spatangoid  or  Clypeastroid.     The  notches  of  the  actinal 
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system,  considered  of  such  primary  importance,  are  constantly  likely  to  mis- 
lead us,  by  placing  young  and  old  in  diflferent  genera.  The  changes  in  the 
abactinal  system  are  as  varied,  yet,  when  we  have  once  ascertained  what  is 
the  range  of  variation  for  a  group,  the  characters  it  affords  are  of  the  utmost 
value.  In  the  irregular  Echini,  where  the  changes  during  growth  are  very 
marked,  we  find  genera  and  species  based  upon  characters  the  value  of 
which  is  not  the  least  imderstood.  The  shape,  the  position  of  the  anus,  the 
structure  of  the  ambulacra,  have  always  been  considered  essential ;  yet  em- 
bryology teaches  us  that  nothing  varies  more  during  growth  than  the  outline, 
that  the  anus  may  be  placed  almost  anywhere  during  the  growth  of  the  in- 
dividual, and  that  the  ambulacra  may  at  one  time  be  identical  with  those  of 
the  regular  Echini,  and  pass  through  all  intermediate  changes  to  the  petaloid 
state.  We  find,  among  Spatangoids,  in  the  position  of  the  apex,  that  of  the 
mouth,  and  in  the  presence  of  the  fascioles,  features  of  primary  importance ; 
with  Clypeastroids  the  structure  of  the  interior  proves  thus  far  om*  safest 
guide ;  while  among  the  Echinolamps  we  come  upon  a  group  beset  with  dif- 
ficulties, where  everything  seems  variable,  and  the  changes  passed  through 
firom  young  to  adult  would  warrant  placing  the  different  stages  of  growth  in 
each  of  the  principal  subdivisions  established  among  Echini. 

All  our  characters  are  variable ;  the  greater  our  range  of  comparison,  the 
less  our  standards  become  fixed  or  stable.  How  can  we  denote  all  this  ?  Are 
we  prepared  to  use  a  notation  which  will  express  these  changes  and  be  in- 
telligible ?  Can  we  do  more  than  give  a  rough  sketch  of  such  a  condition  of 
things  ?  Our  notation  must  be  the  growth  of  our  knowledge,  and  its  meaning 
and  application  must  be  simple ;  in  spite  of  the  definite  existence  of  what 
we  call  species,  genera,  etc.,  when  we  apply  these  terms  to  limited  regions 
and  series  of  the  present  day,  yet  we  find  them  totally  inadequate  to  express 
our  wider  interpretation  when  our  standards  of  comparison  are  infinite  in 
time  or  space. 

It  is  found  impossible  in  practice  to  determine  when  a  species  is  sufficiently 
described  or  not ;  hence  no  attempt  can  be  made  to  discriminate  in  favor  of 
this  or  that  name  on  account  of  the  character  of  the  description.  What 
was  ample  to  separate  the  few  species  of  Clypeaster  known  at  the  time  of 
Lamarck  becomes  useless  when  describing  species  of  the  genus  in  1870. 
From  insufficiently  described  species  (or  so  considered)  we  pass  imper- 
ceptibly to  mere  catalogue  names,  known  only  from  specimens  deposited 
in  public  museums,  or  by  the  distribution  of  casts,  or  of  types;   finding 
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all  possible  gradations  from  these  mere  catalogue  names  to  short  diag- 
noses,  short  descriptions,  or  often  a  longer  one,  but  not  a  whit  more 
useful.  What  is  an  ample  description  to  a  thorough  student  or  a  specialist 
will  fail  most  certainly  to  become  adequate  to  the  tyro  or  the  master  even 
of  a  different  department.  Where  shall  we  draw  the  limit  ?  Shall  we  take 
it  for  granted  that  our  readers  have  the  same  material  we  have  at  their  dis- 
posal, which  we  know  not  to  be  the  case,  or  shall  we  presume  that  the  stu- 
dent who  is  to  consult  the  work  has  absolutely  nothing  except  what  any 
given  locality  on  the  coast  is  likely  to  furnish  him  ?  What  appears  a  most 
simple  question  to  be  decided  by  a  snap-judgment  from  small  collections  as- 
sumes a  totally  diflferent  aspect  when  the  materials  have  been  drawn  from 
all  possible  quarters  of  the  world ;  and  in  a  monograph  like  the  present  one, 
to  attach  the  same  importance  and  to  give  an  equal  amount  of  space  to 
each  species  would  be  impossible,  while  a  full  description  of  the  most  char- 
acteristic species  of  each  genus  (accompanied  by  figures)  seemed  the  most 
appropriate  method  of  dealing  with  the  subject,  the  descriptions  of  other 
allied  species  becoming  more  or  less  comparative. 

At  first  sight  the  question  of  giving  to  each  species  its  true  name  (that  is, 
the  name  it  first  received)  seems  a  perfectly  plain  one,  the  choosing  of  the 
older  being  only  a  question  of  our  ability  to  trace  this ;  so  it  would  be  were 
we  dealing  with  zoological  equivalents.  But  what  we  now  call  our  units 
(our  species)  are  not  the  units  of  the  time  of  Linna>us,  or  of  the  beginning 
of  this  century,  any  more  than  our  present  units  are  likely  to  be  those  of 
the  last  part  of  this  century.  Thus,  at  the  very  threshold  of  the  question, 
we  introduce  an  arbitrary  element  in  our  appreciation  (from  our  present 
stand-point)  of  the  condition  of  things  at  a  different  period.  The  names  of 
these  collective  species,  as  they  have  been  called,  certainly  ought  not  to  dis- 
appear from  the  history  of  our  science,  if  we  can  retain  them  by  making 
such  a  limitation  of  these  old  units  as  we  find  it  possible  to  make  with  our 
present  units.  Hence,  when  such  a  limitation  has  once  been  made  for  good 
and  sufficient  reasons  by  a  previous  writer,  no  one  ought,  except  for  better 
reasons,  to  attempt  to  make  a  revision  of  the  limitation  of  these  old  names, 
unless  the  material  at  his  command,  such  as  an  examination  of  the  originals 
of  the  old  author  or  carefully  preserved  tradition,  evidently  warrants  him 
in  upsetting  generally  received  combinations.  In  the  interpretation  of 
such  authors  as  Rumph,  Breynius,  Leske,  Linne,  when  access  to  their  collec- 
tions is  no  longer  possible  (as  their  collections  are  irretrievably  lost),  wo 
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can  only  be  guided  by  collections  made  from  the  same  localities,  and  adopt 
what  seems  most  probable  as  correct,  retaining,  whenever  possible,  the 
names  of  the  old  authors,  either  for  the  species,  as  we  now  understand  it,  or 
for  some  part  of  the  old  collective  name  limited  in  a  way  which  appears  to 
have  the  greatest  probabiUty  in  its  favor. 

The  strictest  adherence  to  the  rule  of  priority*  must  be  our  only  safety 
as  far  as  the  specific  name  is  concerned ;  for  once  admit  only  a  moderate  ap- 
plication of  this  rule,  subject  to  the  regulations  of  any  scientific  body  or 
person,  and  we  introduce  endless  confusion.  Each  case  is  to  be  judged  by 
itself  on  its  own  merits.  An  old  name,  and  the  oldest  name,  once  re-estab- 
lished, there  is  an  end  to  all  disputes ;  but  as  long  as  we  except  this  for  one 
cause,  and  that  for  another,  we  open  the  door  for  endless  discussions  between 
those  who  wish  the  exception  to  be  made  in  one  way  rather  than  in  the  op- 
posite, while  perhaps  they  would  both  agree  on  the  older  name.  In  adopt- 
ing an  old  name,  the  question  of  its  appropriateness  j&'equently  seems  a 
valid  reason  for  preferring  a  more  recent  name,  and  one  apparently  more 
suitable.  The  old  name  was  given  to  the  young,  or  it  was  an  abnormal 
condition,  while  the  recent  name  applies  to  the  usual  form ;  yet  why  should 

*  It  iSf  indeed,  puzzling  to  ascertain  with  justice  when  an  antique  name  should  be  substituted  for  a 
more  recent  one ;  by  recent  I  mean  any  name  posterior  to  Linnaeus.  There  are,  of  course,  as  a  general  rule, 
all  the  arguments  in  favor  of  the  adoption  of  the  time  of  Linnaeus,  of  some  special  edition  of  the  Systema 
Naturae,  as  the  starting  point  for  the  adoption  of  strictly  binomial  names.  Unfortunately,  in  the  case  of 
Echinoderms  we  can  hardly  say  that  Linnaeus  did  even  justice  to  the  works  of  his  predecessors.  To  unite 
as  Asterias  and  Echinus  all  the  subdivisions  proposed  by  Link,  by  Breynius,  was  certainly  a  step  backward 
at  that  time.  Link,  Klein,  and  Breynius  specialty  showed  a  philosophical  treatment  of  their  subject 
far  in  advance  of  their  age,  and  it  was  not  till  after  the  first  quarter  of  this  century  that  their  labors 
began  to  be  properly  appreciated.  This  long  neglect  is  certainly  no  excuse  for  not  adopting  what  there  is 
good  in  their  works;  and  because  Linnaeus  refused  it  recognition,  we  diould  not,  if  we  can,  fail  to  give 
them,  the  pioneers  in  the  study  of  Echinoderms,  due  credit  for  what  belongs  to  them.  This  difficulty 
of  establishing  the  first  starting-point  for  the  adoption  of  the  binomial  system  is  not  limited  to  Echinoderms 
alone.  It  occurs  in  other  classes  of  the  animal  kingdom.  It  seems  to  me  that  whenever  we  can,  with 
the  aid  of  authentic  specimens,  restore  the  names  proposed  by  these  earlier  writers,  where,  as  is  firequently 
the  case,  they  propose  excellent  generic  divisions,  we  should  not  hesitate  to  adopt  them,  no  matter  how 
great  a  disturbance  it  may  bring  into  recent  nomenclature.  But  I  wish  to  be  distinctly  understood  to 
admit  that  this  is  only  practicable  from  an  examination  of  authentic  specimens,  and  that  I  have  no  wish  to 
perpetuate  names  based  upon  descriptions  or  figures  of  old  authors,  or  upon  any  lucky  guess  proposed 
concerning  them.  The  above  remarks  apply  not  only  to  generic  names,  but  also  to  specific.  We  fre- 
quently find  in  old  authors,  either  accidentally  or  not,  binomial  names ;  these  have  been  restored  when  an 
examination  of  authentic  specimens  made  it  possible.  Of  course,  when  no  such  nomen  triviale  of  Linnd 
(our  specific  name)  was  to  be  found,  no  attempt  has  been  made  to  re-establish  from  the  nomen  specificum 
(the  diagnoses  of  our  days)  a  specific  name,  by  selecting  a  suitable  combination. 
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that  be  a  reason  for  its  adoption?  What  is  normal  here  is  not  normal 
somewhere  else ;  the  young  are  frequently  found  in  one  place,  while  the  old 
haunt  totally  different  districts ;  in  one  place  the  old  name  would  be  per- 
fectly proper ;  the  other  would  be,  for  equally  good  reasons,  adopted  in  an- 
other locality.  The  same  objection  may  be  made  to  geographical  names 
when  they  are  the  oldest,  and  yet  are  found  to  apply  to  species  of  most 
extraordinary  geographical  distribution.  It  seems,  at  first  glance,  very  un- 
fortunate that  the  specific  names  of  DrObachiansifl  and  of  sardica*  should 
have  to  be  retained  for  species  having  such  an  extensive  range, — in  one 
case,  from  the  Sandwich  Islands,  Japan,  Indian  Ocean,  to  the  Red  Sea ;  and 
in  the  other,  on  the  two  sides  of  North  America,  throughout  the  Northern 
Atlantic  to  Norway  and  Siberia  and  the  coast  of  Kamtchatka.  There  cer- 
tainly is  nothing  in  a  name  if  we  judge  it  by  its  appropriateness,  especially 
in  the  case  of  H.  sardica,  which  is  not  found  in  Sardinia  at  all ;  yet  what 
do  we  gain  by  substituting  any  of  the  synonymes,  such  as  neglectos  or 
sazatilis  for  DrdbachiensiB,  as  has  been  frequently  proposed?  The  time 
of  geographical  names  is  as  much  a  part  of  the  history  of  our  science  as 
any  other,  and  if  it  has  passed  out  of  date,  let  us  recognize  it  in  the  future 
by  avoiding  such  names,  but  do  not  let  us  attempt  to  obliterate  the  past  of 
our  history  by  too  much  wisdom  in  our  present  time.  Some  writers  have 
gone  so  far  as  to  recognize  the  validity  of  geographical  names  for  the 
sake  of  showing  how  far  a  species  was  cosmopolitan  and  the  variations  to 
which  it  was  subject,  retaining  these  names  even  after  all  the  possible  grada- 
tions existing  between  the  two  extremes  had  been  clearly  traced.  If  we 
allow  this  principle,  where  shall  we  stop? 

The  propriety,  or  rather  the  feasibility,  of  retaining  the  same  generic 
name  in  different  departments  of  Natural  History  has  frequently  been  di&- 
cussed.  Botanists  all  agreeing  to  retain  a  generic  name,  even  when  em- 
ployed in  Zoology,  we  need  only  return  the  compliment  and  examine  the 
possibility  of  retaining  the  same  generic  name  in  different  branches  of 
Zoology.  It  is  claimed,  on  the  one  hand,  with  great  plausibility,  that, 
owing  to  the  constant  and  more  definite  specialization  of  the  different 
branches  of  Zoology,  there  can  be  no  clashing  of  any  consequence.  Some 
Entomologists  even  go  so  far  as  to  retain  the  same  generic  name  for  the 
various  sections  of  entomology  when  it  may  be,  apparently,  employed  safely. 
They  see  no  objection  to  a  Lepidopterologist,  Coleopterologist,  an  Hyme- 
nopterologist,  or  a  Dipt^rologist  duplicating  generic  names.     We  strike  here 

*  Hippono^  variegala  A.  AoASS.  from  authentic  spec,  of  Klein. 
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upon  an  arbitrary  distinction,  —  what  constitutes  an  independent  depart- 
ment now  is  not  likely  to  remain  one  always ;  specialists  may  hereafter  play 
a  very  unimportant  part  in  the  general  progress  of  Natural  History,  and  it 
seems  as  if  we  were  knowingly  introducing  a  most  fertile  element  of  discord 
into  the  discussion  of  the  stability  of  generic  names,  —  a  question  already 
sufficiently  complicated.  Are  we  to  follow  this  same  rule  for  Echinoderms 
and  the  other  Eadiates,  where  the  number  of  species  of  each  order  is  com- 
paratively small  ?  Can  we  repeat  a  generic  name  in  Annelids,  in  Crustacea, 
and  in  Insects,  because  they  belong  to  different  classes  ?  The  intimate  con- 
nection existing  between  Echinoderms  and  some  Annelids  seems  likely  to 
make  a  department  of  these  two  classes ;  and  those  who  study  Annelids  or 
Crustacea  are  certainly  of  necessity  compelled  to  have  something  to  do  with 
other  Articulates.  In  fact,  the  Marine  Invertebrata,  Radiates,  MoUusks, 
Articulates,  will  always  remain  a  special  field  of  study ;  and  their  connection 
with  other  classes  of  the  same  branches  is  so  intimate  that  we  cannot,  con- 
sistently, draw  a  line  for  the  retention  of  generic  names,  which  would  be 
limited  by  special  departments  of  study. 

When  writing  the  Nomenclator  Zoologicus,  Professor  Agassiz  proposed  a 
large  number  of  alterations  in  the  spelling  of  the  generic  names  in  accord- 
ance with  their  correct  etymology.  It  certainly  would  be  a  most  desirable 
end  to  have  our  generic  names  etymologically  and  orthographically  correct, 
but  we  are  prevented  from  making  the  improvement,  however  desirable, 
from  our  inability  to  deal  with  names  which  have  no  etymology,  and  which 
we  must  either  throw  out  or  accept  as  they  stand ;  if  we  accept  them,  we 
cannot  refuse  the  same  privilege  to  names  partially  or  nearly  correct;  so 
that,  when  quoting  an  author,  it  is  always  best  to  quote  him  verbatim  and 
retain  his  spelling.  The  only  correction  allowable  seems  to  be  that  of  the 
gender  of  the  specific  name  attached,  which  should  be  corrected  in  our  own 
books,  but  quoted  in  the  synonymy  as  it  stands.  For  this  reason  the  same 
genus  in  the  accompanying  Chronological  List,  when  spelled  differently,  is 
always  supposed  to  be  a  new  genus ;  of  course  in  the  synonymic  list  this  is 
not  the  case,  unless  it  is  clearly  a  typographical  error,  in  which  case  the  fact 
is  mentioned  in  brackets.  If  it  were  advisable,  therefore,  to  retain  Cidaris 
and  Cidaritas,  I  claim  that  they  are  not  identical,  the  termination  being  am- 
ply sufficient  to  distinguish  them ;  and  we  ought  not  to  reject  names  dif- 
fering as  little  as  Monlinia,  Motilinsia,  Motilinsinxn,  Caasidiila,  CaasidiiliiB, 
simply  because  they  are  likely  to  be  mistaken  for  one  another ;  in  our  pres- 
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ent  condition,  with  an  infinite  number  of  genera,  a  difference,  no  matter 
how  slight,  should  be  sufficient  reason  for  retaining  the  name  instead  of 
coining  a  new  one,  which  is  just  as  likely  to  fall  into  the  same  category, 
and  resemble  another  name  in  a  different  department  to  as  great  an  extent. 
It  will  compel  a  little  more  accuracy  in  the  very  class  of  writers  who  are  so 
punctilious  and  so  anxious  that  nothing  should  be  named  twice,  but  who  are 
constantly,  in  spite  of  this,  making  two  equal  three. 

The  completeness  or  insufl&ciency  of  the  diagnosis  of  a  genus  is  a  worth- 
less reason  for  rejecting  a  generic  name;  wie  find  all  possible  gradations 
between  a  mere  catalogue  generic  name  and  an  admirably  defined  sec- 
tion. The  impracticability  of  defining  what  a  genus  is, — for  what  two 
naturalists,  working  in  the  same  department,  admit  the  same  limits  ?  —  shows 
the  impossibility  of  applying  to  genera,  as  strictly  as  to  species,  the  rules 
of  priority.  In  old  generic  divisions  which  the  advance  of  science  has 
subdivided,  it  is  of  course  advisable  to  retain  the  old  names  for  some  one 
section ;  but  for  which  section  ?  Here  the  most  opposite  views  are  cur- 
rent, one  party  claiming  that  you  can  limit  the  old  name  to  any  group 
of  species  of  the  original  genus,  the  other  that  you  must  apply  to  these 
old  generic  names  the  same  rules  which  have  been  proposed  by  the  British 
Association,  very  likely  long  after  the  genus  was  established.  The  first 
have,  at  any  rate,  in  their  favor,  the  practice  of  the  authors  themselves, 
whom  we  find  afterwards  in  their  later  works  limiting  their  genera  to  any 
group  of  species  originally  contained  in  it.  Old  names  are  frequently 
thrown  out  on  the  occasion  of  such  subdivisions,  for  not  being  grammatical, 
or  for  not  being  spelled  correctly.  Should  we  throw  out  BrisBns,  as  univer- 
sally spelled  by  Latin  authors,  because  they  should  have  spelled  it  Bryssiifly 
then  we  must  throw  out  a  more  modem  genus  Leiocidaris  because  it  should 
be  written  Liocidaris,  or  Echinopatagns  because  we  should  say  Echino- 
Bpatangnsy  or  Nina  and  Metalia  for  which  our  lexicons  furnish  us  no  clew. 
Let  us  remember  that  probably  the  greater  part  of  our  Zoological  genera 
is  made  up  with  the  assistance  of  a  Greek  Dictionary,  and  its  correspondent 
parts  joined  to  the  best  of  our  knowledge  and  belief;  we  can  scarcely 
expect  to  obtain  in  this  way  classical  names  which  the  old  Greeks  would 
be  willing  to  father.  When,  therefore,  we  take  so  much  pains  in  presenting 
to  our  readers  the  derivation  of  the  generic  names,  we  should  rather  call  it 
the  composition.  The  meaning  of  words  with  the  ancients  has  changed 
with   the   course    of  time,   exactly   as   we   find  it  in  our  own  language ; 
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but  no  one  has  for  that  reason  compelled  us  to  go  back  to  the  original 
meaning  of  the  word,  and,  furthermore,  no  one  expects  it.  Our  only  choice 
seems  to  be  to  quote  an  author  as  we  find  hun,  and  give  him  all  the  benefit 
of  his  spelling,  both  for  the  generic  and  specific  name  as  well  as  the  gender 
of  the  latter.  If  we  find,  as  is  so  frequent,  Diadema,  EchinodisciiB  ....  with 
feminine  species,  Diadema  longispina,  etc.,  or  Salmacis*  snlcatiiSy  Echinodis- 
cns  aurita,  etc.,  we  may  correct  the  gender,  but  our  office  must  end  there. 

It  seems  to  be  equally  available  to  consider  a  proper  name  (Peron)  as 
Latinicized  into  ius  (Peronius),  making  the  specific  name  Peronii,  or  to  us 
when  the  case  requires  it ;  or  else  to  consider  the  name  as  indeclinable,  and 
add  i  to  it  for  the  specific  name.  Changes  made,  as  is  frequently  done  from 
one  mode  of  viewing  the  subject  rather  than  the  other,  seem  inappropriate 
for  reasons  made  sufficiently  apparent  previously. 

To  incorporate  new  material  into  recognized  genera  simply  from  descrip- 
tions, or  even  with  the  help  of  figures,  is  almost  always  an  impossibility. 
The  time  has  come  when  such  work,  at  least  in  monographs,  should  be 
discountenanced,  and  no  recognition  paid  to  the  numerous  nominal  changes, 
a  mere  shuffling  of  cards,  so  frequent  in  our  Zoological  literature.  Let  them 
receive  the  distinction  they  deserve  as  more  or  less  successful  guesses,  and  let 
due  recognition  be  given  to  work  based  upon  an  examination  of  the  originals 
or  of  authentic  specimens.  If  the  practice  of  showing  by  (*)  or  (!)  what  we 
know  from  personal  examination  were  more  uniformly  adopted,  much  time 
would  be  saved  in  discussing  subjects  about  which  neither  party  has  any  accu- 
rate data.  This  plan  has  been  followed  throughout  this  monograph,  and  the 
(!)  —  Echinus  tuberculatiui !  Lam.  —  means  that  I  have  seen  the  specimens 
themselves,  or  what  are  considered  as  such.  When  there  is  reason  to  doubt 
the  authenticity  of  the  specimen,  the  question-mark  denotes  it(!?) —  ddor 
ris  axmellata !  ?  Gray.  The  same  notation  is  also  used  after  the  locality,  — 
Sandwich  Islands ! 

It  was  indeed  "  a  true  Pandora's  box  let  loose  upon  science  "  when  the  prac- 
tice of  adding  the  authority  after  a  name  was  adopted.  Not  that  we  can 
expect  even  specialists  to  remember  who  are  the  authorities  for  any  partic- 
ular combination,  but  this  notation,  to  be  worth  anything,  must  mean  some- 
thing, and  particularly  refer  us  to  some  place  where  information  on  the  sub- 
ject can  be  obtained.  When  I  write  Echinus  ovnm  Lam.,  I  mean  that 
in  some  work  of  Lamarck's  he  has  mentioned  a  species  (he  may  have  de- 

♦  a  Nymph. 
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scribed  it  first  there  or  not)  by  that  name  and  refer  to  him  for  further 
information.  If  I  write  Amb^pneustes  ovum  Agass.,  I  intend  to  say  that 
Agassiz  has  somewhere  mentioned  a  species  by  that  name,  and  reference  to 
the  proper  work  will  show  if  he  means  a  new  species  or  an  old  species. 
If  I  write  Amblypneustes  ovmn  Lam.  sp.,  I  may  or  may  not  remember 
where  the  genus  Ambfypneusies  was  first  published, — and  in  the  multi- 
plicity of  genera  at  the  present  day  to  remember  where  a  genus  was  first 
proposed  is  as  impossible  as  to  remember  always  where  a  species  was  first 
described,  —  the  reference  simply  tells  that  after  Lamarck's  time  somebody 
removed  ovum  to  the  genus  AmbfypneusteSy  but  we  get  no  other  informa- 
tion to  be  made  available  without  further  search.  The  practice  of  regard- 
ing the  authority  given  after  a  quotation  simply  as  a  matter  of  re/erencey 
and  not  as  conferring  any  special  honor  or  distinction  on  the  writer  quoted, 
would  go  far,  I  am  persuaded,  to  do  away  with  such  constant  changes,  made 
with  the  only  idea,  I  presume,  of  gratifying  somebody's  vanity,  for  the 
change  of  name  teaches  us  nothing. 

The  practice  of  the  old  writers  before  the  time  of  Linnaaus  was  to  cite 
authors,  and,  not  being  burdened  with  the  question  of  authority,  they  were 
quoted  for  the  information  to  be  found  there.  The  mode  in  which  our 
synonymy  is  made  up  will,  if  analyzed,  show  us  that  this  is  the  clearest  way, 
perhaps,  out  of  the  various  difficulties.  We  do  not,  in  making  our  synonymes, 
write  simply  Afnb^pneustes  ovum  Lam.  5p.,  and  omit  everything  else;  we 
yrrite 

Echinus  ovum  Lam.,  1816,  A.  8.  V. 
Amblypneustes  ovum  Ao.,  1841,  Anat.  g.  £ch. 

we  refer  to  the  place  where  information  can  be  obtained,  and  when  speak- 
ing of  a  species  we  have  therefore  two  ways  open,  —  either  to  adopt  the 
method  of  always  quoting  it  as  first  named,  which  is  its  true  name,  Echinus 
ovum  Lam.  ;  or  else  to  use  a  reference,  —  the  last  reference  is  not  always 
the  necessary  one,  but  that  reference  which  we  think  truly  expresses  our 
ideas  of  its  relationship.  For  this  reason  I  would  say  Amblypneustes  ovum 
Agass.  If  anybody  either  previously  or  afterwards  has  transferred  the 
species  to  a  genus  which  does  not  agree  with  my  views  of  its  affinities,  I  do 
not  quote  it  when  speaking  of  it,  while  another  author  may  do  that  in 
accordance  with  his  views.  Whichever  name  we  adopt,  the  quotation  of 
the  appropriate  place  where  further  information  can  be  found  is  given, 
which    is    not    supplied    by   writing    Amblypneustes    ovum    Lam.    sp.     The 
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synonymy  will  always  give  us  the  proper  place  of  reference  of  the  special 
combination  adopted,  while  placing  the  first  name  under  this,  in  place  of  all 
quotations,  will  show  exactly  what  we  mean.  We  have  therefore  adopted 
the  principle  of  separating  from  the  text  all  questions  of  bibliography  and  of 
history,  which  seem  to  find  their  natural  place  together,  but  which  certainly 
are  not  to  be  considered  Natural  History,  much  as  they  may  serve  to  clear 
our  ideas  and  prevent  confusion.     By  writing,  therefore, 

Amblypnenstes  ovnm 

Echinus  ovum  Lam.,  1816,  A.  s.  V. 

Amblypnenstes  ovum  AoASS.,  1841,  Int  Anat.  g.  Ech., 

I  refer  the  reader  at  once  to  the  place  where  the  species  was  first  described, 
and  to  the  place  in  the  synonymy  where  he  will  find  the  necessary  historical 
information  relating  to  the  adoption  of  the  name  Amblypneustes  ovnin.  If 
I  have  occasion  to  speak  of  this  species,  I  shall  most  certainly  speak  of  it  as 
Amblypneustes  ovum  Agass.,  as  a  mere  matter  of  registration  of  Agassiz's  opin- 
ion, which  would  be  accompanied  by  no  special  glory  to  Agassiz,  but  be 
stating  my  agreement  with  his  views  of  the  affinities  of  Echinus  ovnm  Lam. 

All  attempts  to  discriminate  between  the  baptiser  and  the  describer  have 
proved  futile.  The  gradations  between  what  we  can  call  a  good  description 
or  a  bad  one,  and  a  mere  name  recognizable  from  its  connection,  make  it 
useless  to  draw  any  invidious  distinctions  in  favor  of  the  describer. 

In  works  written  by  two  authors,  they  are  both  quoted  as  the  authority, 
unless  in  the  body  of  the  work  itself  a  particular  author  is  specified  for  cer- 
tain species  or  genera.  It  is  but  justice  to  recognize  catalogue  names,  or 
other  information,  sent  to  authors  writing  on  a  particular  subject  and  pub- 
lished by  them  as  manuscript  names ;  it  is  furnishing  finished  material  which 
would  naturally  fall  imder  the  head  of  joint  authorship  as  soon  as  pub- 
lished, and  due  credit  should  be  given  to  the  author  of  this  work,  and  not 
to  the  author  of  the  volume  alone.  Free  scientific  relations  must  cease  if 
the  imparting  information,  freely  given  when  asked,  is,  on  account  of  its 
irregular  mode  of  dependent  publication,  to  be  ascribed  to  the  recipient 
of  such  information. 

When  names  are  changed  in  the  transfer  of  a  species  from  one  genus  to 
another,  to  avoid  having  two  species  of  the  same* name  in  one  genus,  great 
care  must  be  taken  afterwards,  if  either  of  these  species  undergo  a  further 
change,  to  restore  the  original  names,  when  confusion  is  no  longer  possible. 
The  original  name  is  frequently  lost  sight  of  in  these  generic  transfers,  and 
great  care  must  be  taken  never  to  obliterate  it 
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In  the  case  above  mentioned,  by  adopting  for  the  name  to  be  changed  one 
of  its  available  synonymes,  any  transfer  of  the  species  afterwards  which  would 
make  a  return  to  the  original  name  possible  becomes  a  matter  of  course. 
In  fact,  we  should  always  as  much  as  possible  transfer  ourselves  back  to  a 
special  epoch  and  reconstruct  the  existing  conditions,  not  only  of  the  nomen- 
clature, but  also  of  the  special  department  we  are  investigating.  Great  in- 
justice is  too  frequently  done  to  memoirs  admirable  for  their  time  by  judging 
them  harshly  in  the  light  of  recent  information,  frequently  gained  by  the  aid 
of  the  very  memoirs  so  ungenerously  treated,  which  have  helped  to  clear 
the  ground.  It  is  easy  to  ameliorate.  The  man  of  genius  lays  the  founda- 
tions, while  the  elaborate  superstructure  raised  by  his  followers  long  after 
his  time  hides  from  their  view  the  fact  that  he  has  made  their  part  possible. 

In  giving  the  synonymy  of  species  which  have  become  historical,  which 
have  a  wide  geographical  range,  and  are  to  be  found  in  monographs,  books 
of  travel,  lists,  hand-books,  it  becomes  a  necessity  to  cull  the  long  list  of 
quotations  misnamed  Synonymes,  and  to  separate  what  is  merely  biblio- 
graphical from  what  constitutes  the  history  of  the  name  and  the  history  of 
the  species.  In  the  history  of  the  species  we  need  all  the  possible  combina- 
tions which  have  been  recorded  as  expressing  its  affinities,  but  for  the  history 
of  the  name  we  must  frequently  go  back  to  earlier  dates  and  consult  books 
where  we  find  no  information  of  any  value.  If  the  practice  were  adopted 
generally  of  giving  only  such  quotations  as  enable  us  to  gain  some  kind  of 
information,  a  better  description,  notes  of  the  geographical  distribution,  ana* 
tomical  or  physiological  points  of  interest,  we  should,  little  by  little,  get  rid 
of  an  evil  which  is  daily  becoming  more  intolerable.  We  can  hardly  expect 
our  successors  to  continue  to  drag  this  dead  weight,  and  the  sooner  we  get 
the  benefits  of  a  similar  course  the  better.  There  are  two  principal  points  of 
interest,  the  starting-point,  or  the  original  name,  and  the  present  interpreta- 
tion, or  the  name  we  adopt.  The  one  is  the  variable  quantity,  the  other  its 
value,  in  our  estimation,  for  the  special  case  under  consideration.  Is  it  neces- 
sary that  we  should  always  go  through  all  the  details  of  the  solution  of  the 
problem  ?  Let  us  adopt  something,  at  least,  from  mathematics,  and  when  we 
have  solved  such  simple  problems  on  our  slate,  let  us  rub  out  the  figures  and 
leave  the  answer;  or  if  we  must  show  how  we  have  solved  it,  let  us  publish 
the  figures  on  our  slates  separately,  for  the  benefit  of  those  who  cannot,  or 
will  not,  follow  us ;  but  let  us  draw  a  line  at  least,  and  a  distinct  one,  be- 
tween the  bibliographical  part,  the  name  of  the  species,  the  history  of  the 
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species,  and  the  natural  history  of  the  species.  The  last  plays  but  an  insig- 
nificant part  too  often,  while  the  history  and  bibliography  encroach  upon  the 
natural  history,  and  to  an  alarming  degree  are  believed  to  be  substitutes  for  it. 
Zoological  monographs  must  hereafter  depend,  to  a  great  extent,  upon  the 
examination  of  authentic  specimens,  and  no  one  has  any  claim  to  ask  his 
peers  to  spend  their  time  in  testing  the  accuracy  of  his  guesses.  When  he 
has  examined  large  materials  or  original  collections,  his  opinions  are  to  be 
considered  and  criticised  on  other  than  personal  grounds,  ^sine  ira  et  studio'' 
All  appeals  to  imprejudiced  people  on  questions  of  nomenclature  and  per- 
sonal criticisms,  in  discussing  guesses  on  questions  based  most  frequently 
upon  myths,  do  not  increase  our  knowledge  one  iota ;  and  if  carefid  study  of 
materials  at  my  command  has  compelled  me  to  differ  from  the  views  gener- 
ally adopted  by  most  writers  on  Echinoderms,  I  am  expressing  an  opinion 
based  upon  extensive  materials,  and  I  trust  no  one  of  the  many  friends  to 
whom  I  owe  the  information  I  have  been  able  to  collect  will  receive  my 
work  in  any  but  the  most  impersonal  manner.  • 

An  attempt  to  carry  out  these  views  has  been  made  in  this  memoir.  I 
shall  consider  myself  fortunate  if  I  can  succeed  in  persuading  others  to  sim- 
plify their  work  by  getting  rid,  to  a  great  extent  at  least,  of  the  bete  noire 
of  Zoologists,  and  apply  their  time  to  better  things.  We  can  do  this  without 
sacrificing  accuracy,  or  losing  our  hold  upon  the  past,  which  is  certainly  an 
important  point,  but  should  not  be  maintained  at  the  cost  of  preventing  all 
future  progress. 

Systematic  Zoology,  viewed,  as  it  should  be,  as  the  connecting  link  be- 
tween the  diflFerent  departments  constituting  Biology,  has  a  totally  difierent 
meaning  from  mere  nomenclature.  It  becomes  an  epitome  of  years  of  study, 
the  concise  expression  of  the  thoughts  of  a  writer  on  the  affinities  of  the 
animals  he  is  discussing.  Systematic  Zoologists  have,  until  lately,  laid  claim 
to  be  exclusively  recognized  as  Zoologists ;  they  should  remember,  now  at 
least,  that  Physiology,  Comparative  Anatomy,  Morphology,  Embryology, 
Palaeontology,  Histology,  Psychology,  and  Geographical  Distribution  are  as 
much  a  part  of  Zoology  as  the  mere  questions  of  classification  and  of  no- 
menclature. Great  as  have  been  the  benefits  derived  by  following  the  pre- 
cepts of  Linnaeus,  we  must  nowadays  return  to  old  Aristotle  and  take  him 
for  our  guide.  The  Aristotelian  view  of  the  whole  knowledge  of  the  life  of 
an  animal  is  the  true  conception  of  what  Zoology  should  be ;  the  conver- 
gence towards  this  broad  base  of  Zoology,  by  workers  in  the  difierent  fields 
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-mentioned  above,  shows  the  necessity  of  some  element  in  common  to 
express  the  variable  quantities  constantly  obtained  in  various  departments 
from  a  closer  and  more  accurate  examination  of  nature.  This  element 
systematic  Zoology  furnishes ;  it  gives  us  the  quantities  to  make  our  equa- 
tions, and  when  it  takes  this  broad  form  is  no  longer  a  mere  dry  collection 
of  meaningless  names,  but  becomes  our  interpretation  of  nature.  The 
facility  with  which,  in  a  new  country,  unknown  animals  can  be  described, 
the  notoriety  thus  readily  obtained,  is  a  strong  incentive  to  descriptive 
work ;  not  that  I  would,  as  is  frequently  done,  deny  all  value  to  systematic 
Zoology,  but  it  should  not  be  forgotten  that  the  true  purpose  of  useful 
systematic  work  must  be  to  increase  our  knowledge  of  the  relationship  of 
animals  to  special  groups  already  known,  or  serve  in  some  way  as  a  con- 
necting link  in  the  chain  of  the  various  branches  of  Zoology.  We  have 
our  independent  memoirs  of  systematic  Zoology,  of  Psychology,  of  Palaeon- 
tology, of  Comparative  Anatomy,  of  Histology,  etc.,  treating  of  their 
respective  sciences  as  isolated  departments  all  strongly  biassed  by  the 
characteristics  of  the  sciences  from  which  they  originated.  Comparative 
Anatomy  and  Physiology,  as  well  as  Histology,  are  the  children  of  Human 
Anatomy,  and  this,  in  its  turn,  was  gradually  developed  from  the  needs  of 
Medicine.  Embryology  and  Palaeontology,  though  so  intimately  connected, 
are  rarely  treated  together,  the  latter  being  considered  to  belong,  by  birth- 
right, to  Geology.  Psychology  is  but  now  becoming  emancipated  from 
speculative  Philosophy.  We  have  no  recent  Zoological  memoir  in  the 
Aristotelian  sense ;  the  sciences  forming  the  branches  of  Aristotelian  Zool- 
ogy stand  upon  separate  pedestals.  They  have  grown  up  independently 
of  one  another,  yet  they  all  converge  towards  a  common  point,  each  an 
important  part  in  the  life  history  of  every  animal;  and  the  common  link 
which  is  to  unite  them  all  is  (when  rightly  understood)  systematic  Zoology. 
Working  in  this  spirit,  systematic  Zoology  helps  us  in  our  attempts  to 
understand  the  laws  of  nature;  these  must  remain  unintelligible  to  him 
who  is  busy  with  naming  and  classifying  materials,  reducing  his  science  to 
an  art,  merely  accumulating  facts  to  be  stored  in  museums,  forming  as  it 
were  a  library  of  nature.  To  him  its  books  will  be  inaccessible,  and  its 
laws  as  inexplicable  as  are  the  laws  of  the  motions  of  the  planets  to  one 
who  has  no  knowledge  of  the  existence  of  gravitation. 


EXPLANATION  OF  THE  CHRONOLOGICAL  LIST. 


Everything  relating  to  the  history  of  the  name  is  to  be  found  in  a  CnRO- 
NOLOGiCAL  List  of  all  the  species  of  Echini  having  binomial  names  and 
all  the  possible  combinations  imder  which  these  species  occur  at  different 
periods.  When  a  name  first  appears,  no  matter  if  a  new  genus,  or  species, 
or  a  synonyme,  it  is  printed  in  a  special  type  (Cidaris).  When  the  same 
name  appears  subsequently,  it  is  printed  in  a  different  type  ( Cidaris).  Each 
author,  each  paper,  book,  or  memoir  is  kept  separate,  and  receives  a  special 
heading  with  the  quotation  of  the  book,  which  holds  good  for  all  species 
arranged  strictly  chronologically.     Thus  in 


1734. 

Cidaris 

torenmatica  I 


Klein,  Nat  Dbp.  Echinod. 

Appears  for  the  first  time, 
appears  for  the  first  time. 


1758. 


Linn£. 


Echinus 

Appears  previously. 

roeaceiis. 

appears  for  the  first  time. 

1776. 

0.  F.  MiJLL 

Echinus 

Old  name. 

DrobachienBis !  ? 

New  name. 

1778. 


Cidaris 


Leske,  Additamenta  ad  Elbin. 


papillata 


Appears  before. 
New  species. 
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1780. 


Under  Fabricius. 


Echinus  Appears  previously. 

saxatilisl?  Don  Rumph,  nee  Lin.  nee  Mull.  «=  Echinus  DrbbachiensiB  MtJLL.  1776 

a  combination  which  appears  before,  but  represents  a  different  species  identical  with  a  species 
previously  described  by  Muller  in  1776. 

1837. 

Desmoulins 


Echinolampcu  Appears  previously. 

Richardi  (DesmL)  non  Desmt.  «»  EchinaUxmpas  Hellei,  Val.  1869 

shows  that  the  Richardi  of  Desmoulins  is  a  new  species  which  has  subsequently  received  the  name 
of  Helloi  in  Perrier,  Pc^dicellaires. 

Genera  are  treated  in  the  same  way,  but,  owing  to  their  variable  limits,  no  attempt  has  been 
made  to  show  which  are  the  synonymes,  and  a  generic  name  when  it  first  appears  is  always 
printed  in  the  heavy  type,  as  Scutella,  1816,  Lamarck 

When  a  generic  section  is  proposed,  which  may  or  may  not  be  valid,  but  of  which  the  name  is 
preoccupied,  it  is  denoted  in  the  following  way :  — 

1869. 

A.  Agassiz,  BulL  M.  C.  Z. 

Lissonotits  (A.  Ag.)  non  Schon.  1817. 

If  it  is  strictly  a  synonyme  within  the  same  limits  of  a  weU-defined  older  genus,  it  is  denoted  as 
follows :  — 

1862. 

Duj.  Hup^,  Echin 


Pclyaster  non  Gray,  1840. 

the  synonymy  of  the  species  giving  all  the  necessary  information. 

To  show  that  a  species  known  previously  appears  again  in  a  new  genus,  the  following  notation  is 
adopted,  if  referred  to  a  new  genus :  — 

Cljrpdaster  which  appears  for  the  first  time  under  Lamarck  in  1801. 

rosaceus !  as  an  old  species  in  a  new  genns.    Figures  afterwards  in  Gray,  1825,  as 

Echinanthus 

rosaceus  I  meaning  that  Gray  transferred  rosaceus  to  a  genus  already  established 

previous  to  his  time,  while  a  new  species  of  Gray,  of  the  genus  EckinanthuSy  ahready  established, 
18  denoted  thus :  — 

Echinanthus 

testadinariiis ! 
the  (!)  notation  showing  at  once  which  types  I  have  personally  examined. 
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The  only  synonymy  introduced  in  the  Chronological  List  is  the  adding  of  the  original  specific 
name  to  a  synonyme  when  it  first  apf>ears.    Thus,  in  Lamarck,  1816,  we  find, 

Echinus 

neglectus!  «  Echinus  Drdbachiensis  Mull.  1776. 

Showing  that  Lamarck  described  as  a  new  species  what  had  already  been  diescribed  as  Echinus 
Drbbachiensis  by  Muller,  or  that  I  consider  it  to  be  the  same  species,  which  may  or  may  not 
be  a  correct  view. 

Typographical  errors  figure  as  new  names,  and  are  denoted  as  follows :  under  Forbes,  1844, 
we  find, 

Amphidotns  (err.  typ.)  AmphidetUS  Ac  ass.  1841.    The  correction  is  at  once  indicated. 

The  light  and  heavy  type  are  used  throughout  the  book  to  denote  the  relations  the  specific  and 
generic  names  bear  to  the  authority  of  the  special  case,  but  it  does  not  necessarily  follow  that 
because  we  write  Encope  micropora^  under  Aoassiz  in  1841,  Mon.  Scut,  that  the  genus 
Zincopa  was  not  established  by  him ;  it  merely  denotes  that  he  described  as  belonging  to  Encope 
the  species  micropora,  at  a  different  period  or  in  a  subsequent  paper  to  the  one  when  Encopo 
was  first  established.  See  1840,  Aoassiz,  Cat.  Syst.  Ectyp.,  Encope  grandlB,  where  the  genus 
was  first  named. 

In  the  Chronological  List  fossil  genera  have  been  introduced  in  their  proper  order. 
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Aristotle,  Hist.  Anim.,  Lib.  4. 


Sirdrafyof. 
*ExkVO|ii|Tpcu 


1554. 


RoNDELRT,  Libri  de  piscibns  marinis, 1554,  p.  578. 

Echinus 

ovarius  =  Echinus  graniilaris  Lam.  1816. 
Echinus  Spatagus  ei  Brissus  «»  Spatagns  pnrpiireiiB  Mull.  1776. 
Echinometxa ^  Echinus  jaeLo  Lah.  1816. 


1606. 

Aldrovandi,  De  reliqnis  animalibns, 1  COO. 

Echinus 

Spatagns. 

Echinometra  maxima  pelagica  sardica  ss  Echinus  melo  Lam.  1816. 


1705. 

G.  £.  RuMPH,  D'Amboinske  Rariteit  Kammer,  1 705. 

Echinus 

escnlentns  »  Oidaris  varlegata  Leskr,  1778. 

sazatills. 

niger. 

Echinometra 

digitata  prima, 
''        secunda. 

setosa. 

Echinus 

snlcatns  »  Echinanthus  hnmile  Leske,  1778. 

planus  ->  Laganum  Bonani  Klein,  1734,  et  Scutella  bifissa  Lam.  1816. 


1711. 

Schynvoet   Tlies.   Imag.  1711,  p.  2,  P^  XIV,  f.  B. 

Diadema 

turcanun. 


\ 
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1717. 

Mercati,  Metallotheca,  1717. 

Ananchytes. 
1732. 

J.  F.  Bretnii,   De  Echinis  et  Echinitis  siire, 1 782. 

Echxnometra  ovdUs »  JSSkinus  Inconter  LiN.  1758. 

Echinoconns. 
Echinocorys. 
Echinanthus 

vertice =  Scntnm  ovatum  Klein,  1734. 

EchinoBpatagns 

cardifarmis =  EcHnas  cor&atUS  Penn.  1 777.  ?  ? 

EchinobriBSus. 
Echinodiscns 

dimidia  

maximus «=  Echinus  placenta  Lin.  1758. 

1734. 

J.  T.  Klein,  Natnralis  dispositio  EchinodermatniD,  1 734.   • 

Cidaris 

mxUaris  esculental  &=  Cidaris  esculenta  (Lesko)  1778. 

<*         saxatilis !  ^=  Cidaris  saxaiilis  (IiOSke)  1778. 

"^        hemisphaerica  «=  Cidaris  hemisphaerica  Leskb,  1778. 

^        angulosa !  =  Cidaris  angulOBa  Leske,  1778. 
variolaia  Rumphii  Echinta  setosus. 

'^        eUyptica ! 

maxnmillata ! 
manri. 

assukUa  Aldrovandi  Echinometra  max.  pel  Sardica  =  Cidaris  sardica  Leske,  1778. 
"        flammea  =  Cidaris  flammea  Leske,  1778. 
'*         variegata !  «  Cidaris  Tariegata  Leskb,  1 778. 
'^        pusttJUosa  «=  Cidaris  pustnlOBa  Leske,  1778. 
^        granvdata  =  Cidaris  granulata  Leske,  1778. 

bothryoides. 

toremnatica ! 
djrpaiis. 
Fibula 
Coniiliis. 
DiBCOides. 


Gtalea 

Galeola 

Scutuin 

angulare  humik ! "»  Echinanthus  hmnile  Leskb,  1778. 

ovatmn. 
Placenta 
Mellita 

laeviB. 

testndinata! 
Laganmn 

Bonani! 

Rmnphii! 
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1734.     Klein  {continued). 

Placenta 
Rotnla 

Angnstil 

Rmnphii! 
Arachnoides. 

Cor  Marinum 

Spatangns 

IT  graecum. 

Spatagoides. 

Ovum  Marinum 


mactilosus  angustus  !  =  Echinus  macilloailB  Gmel.  1788. 

"^         ventrtcosus  =  Spatangus  ventricOBIttl  Lam.  1816. 
nnicolor ! 
BriBSOides. 

1742. 

GuALTiERi,  Index  testanim  conchylionuDy  1742.* 

Echinometra 

compressa 

Echxnanthus 

ovalis 

Echtnodiscus 

suhrotundus 

1745. 

C.  Linn^,  Fauna  Suecica,  1 745. 

Echinus 

BUbglobOBllS  =  Echinus  escuientus  Limn.  1 758,  non  Rumph. 
BubcompreBSUS  ^^  Echinus  spatagus  Linn.  1758,  non  Aldrov. 

1756. 

Lano,  Lapid.  figur 1 756. 

EchinometritOB. 
175a 

Seba,  Locuplet  Thesaurus HI.  1758,  p.  18,  PL  X-.YF/.f 

Echinus  indigenus  =»  Echinus  miliariB  Mull.  1771. 

oUongo-rotundus  >«  Echinus  Inconter  Lin.  1778. 

nodiformis  =»  Echinus  ptmctlllatllB  Lam.  1816. 

Kermesinus  =       "  "  "         " 

singularis  »  Echinus  OvatUS  Gmel.  1788. 

indicus =  Oidaris  angolOBa,  Leske,  1778. 

cordiformis  =  Echinus  COrdatUS  Penn.  1777. 

oblongus =  Echinus  mactllOBllB  Gmel.  1788. 

orientalis  «  Scntnm  ovatum  Klein,  1734. 

*  The  genera  of  Breynius  were  adopted  by  Gualtieri ;  he  gave  no  binomial  names,  strictly  speaking, 
t  Seba  has  no  binomial  names,  yet  as  many  of  his  names  have  been  quoted  as  binomials,  those  only 
which  have  been  used  in  this  way  are  here  given.     ( signifies  a  word  left  out) 
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17S8.     Skba  {continued). 

Echinus maximus  »=  Echinus  rosacens  Lm.  1758. 

americanus =      **  **  "        »* 

orienialis »=  Cidaris  esculenta  (Leske),  1778. 

purpurascens  <»  Echinus  miliaris  M  ull.  1 77 1 . 

pergrandis  «  Cidaris  pustoIOBa  Leske,  1778. 

aculeatus =  Echinus  BUbglobOBllS  Lin.  1745. 

Echinometra  orienialis  =  Cidaris  mammillata  Klein,  1734. 

nigra 

muUipes 

purpurea 

singularissima =  Oidarites  geranioides  Lam.  1816. 

selosa a  Echinometra  setosa  Kumph.  1705. 

muscosa Oidarites  metnlaria  Lam.  1816. 

minor. 

Echioncmthus  major ^^  Cidaris  radiata  Leske,  1778. 

maximus  =  Echinus  grandiB  Gmel.  1788. 

maximus >=  Echinodiscus  auritUB  Leske,  1778. 

Echinus  laganoides »  Mellita  testadinata  Klein,  1734. 

planus St  Echinanthus  hnmile  Leske,  1778. 

Echinodiscus  minuscula  »  Rotnla  Rmnphii  Klein,  1734. 

minima 

Echinus  scutiformis -»  Echinus  retiCtllatllS  LiN.  1758. 

eUipticus  »  BrisBUS  unicolOT  Klein,  1734. 

1758. 

LiNN^,  Systema  Naturae  Ed.  dccima  ref.  1 758. 
Echinus 

esculentvs  non  Rumph.  r=  Echinus  BubglobOBllS  Linn.  1745. 

globulus. 

sphaeroides. 

lixula. 

saxatiiis  (Linn.)  non  Rumph.  =»  Echinus  lividns  Lam.  1816. 

diadema 

cidaris. 

mammillatus. 

Incnnter. 
atratns. 

spatagus  non  Aldrov.  =  Echinus  subcompressns  Linn.  1745. 

lacnnoBos. 

rosacens. 

reticnlatns. 

placenta. 

orbicnlns. 

1764. 

Petivkr,  Gazophylacii  Nat.  et  Artb  Decades,  1764. 
Eckinus 

setosus, 

perezignns  «  Spatagns  pnsillns  Mull.  1776. 

Echinometra 

digitata  >->  Oidarites  metnlaria  Lam.  1816. 
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1771. 

P.  L.  S.  MUller,  Deliciao  Naturae, Knorr,  1771. 

Echinus 

miliaria. 

Echinometra 

setosa  (MiilL)  non  Rumph.  «  Spatagns  pusillns  Mull.  1776. 


1774. 

Echinus 

calamaris. 
xninntiiB. 


Pallah,  Spicilegia  Zoologica,  Fas.  IX.  1774. 


1774. 

EchinonenB. 
Echinocyamns. 


Van  Phelsum,  Brief 1 774. 


1776. 

O.  F.  MuLLER,  Prodromus  Zool  Dan.  1776. 
EchintAS 

sphaera !  ?  —  Echinus  BubglobOBiiB  Lm.  1745. 

Drobachiensis !  ? 

saxatilisl?  non  Rumph.  nee  Lin.  »=  Echinus  miliaria  Mull.  1771. 
Spatagns  (err.  tjp.)  Spatangns  Klein,  1734. 

flavescens !  ? 

pusillittil? 

pnrpiireiis !  ? 
Fedicellaria. 


1777. 

Echinus 

cordAtus. 


Pennant,  Britiah  Zoology,  IV.  177.,  p.  68,  PL  XXXIV.  f,  2. 


1778. 


Echinosinus.* 

Echinites. 

Echinodiscoides, 

Echinoplacos, 

Echinomitra, 

Echinorodum. 

Amygdaia. 


Leske,  Additamenta  ad  Klein, 1 778. 

Latin  Tnnslat&ons  of  Tan  Phdium'i  namet. 


*  These  names  are  universally  attributed  to  Van  Phelsum.  LttTKEN  first  showed  that  Van  Phel- 
sum only  proposed  two  genera,  Eohinon^oa  and  Eohinooyamtis,  Leske  giving  Latin  names,  without 
adopting  them  however,  to  the  subdivbions  of  Van  Phelsum  which  had  received  from  him  only  ver- 
nacular appellations.  Aoassiz,  Gray,  and  other  writers  have  even  quoted  Van  Phelsum  for  specific 
names,  these  are  also  nothing  but  Le8Ke*s  Latin  translations  of  Van  Phelsum's  names,  as  in  the  case 
of  the  genera ;  they  are  here  given  as  they  appear. 
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1778.     Leske  (^Latin  translations  continued), 

Ov€L 

Nuce$. 

OampancL 

JEchtnocardium. 

JSchinophara, 

Echinus  coniformis  =  Cidaris  escidenta  (Losko),  1778. 

decemradiatus  =      "  "  ''         " 

Carduum  marinum  =  Oidaris  Basteri  Leskr,  1778. 
Echinus  pentagonus  ==  Oidaris  angnlOBa  Leske,  1778. 
Echinometra  subrotunda  =  Cidarites  motularia  Lam.  1816. 

latefasciata  =  Cidarites  imperialis  Lam.  1816. 
Oometa  parva  =^  Oidaris  Btellata  Leskr,  1 778. 

magna  =  Oidaris  radiata  Leske,  1778. 
Echinometra  violacea  =  Echinus  atxatUB  Lin.  1758. 
Echinoglycus  irregularis  «=  Mellita  laevis  Elrin,  1734. 
Echinotrochus  perforaJtus  =  Echinodiscus  seziesperfioratllB  Leske,  1778. 
Echinoglycus  frondosus  =  Echinodiscus  emarginatllB  Leske,  1778. 

auritus  =  Echinodiscus  auxitUS  Leske,  1778. 

inauritus  =  Echinodiscus  auritUS  Leske,  1778. 

obUque  =  Echinodiscus  emarginatllB  Leske,  1778. 

pentagonus  =  Echinus  reticnlatllB  Lin.  1758. 

ovalis  =»  Echinus  reticnlatllS  Lin.  1758. 
Echinotrochus  octodigitatus  »  Rotnla  Angnsti  Klein,  1734. 


1778. 

N.  P.  Leske,  Addit.  Klein,  1778. 
Oidaris 

esculenta  (Leske)  non  Rumph.  nee  Lin. 

saxgtilis        ''  ''       ''     =  Echinus  miliariB  M^ll.  1771. 

Basteri. 

hemisphaerica. 

angnlosa. 

diademcu 

Cidarites. 

Oidaris 

snbangnlaris. 

fenestrata  pars  »  Echinus  atratns  Lin.  1758. 

lucuntsr. 

rapestris. 

calamaris. 

araneiformis. 

stellata. 

radiata. 

violacea  ^  Echinus  atratus  Lin.  1758. 

papillata. 

sardica. 

flaxnmea. 

▼ariegata. 

pnstiilosa. 

granulata  »  Echinus  globulus  Lin.  1758. 


40  CHRONOLOGICAL  LIST. 

1778.     Leske  (continued). 
Echinonetis 

cycloetomns. 
minor. 
Echinocorytes 

£chinanthus 

humile. 
ovatus. 
Echinantfaites. 

£ch%nodi8Cus 

bisperforatiis  «  Mellita  laevis  Klein,  1734. 

quinqiiiesperforatiiB  =  Mellita  testadinata  Klein,  1734. 

aeziesperforatiis. 

emarginatiiB. 

anrituB 

inanritiis  «  Echinadiscus  anritiiB  Leske,  1778. 

qnaterperforatns  ->  JSckinodiscut  emarginatiiB  Leske,  177& 

laganmn  ->  Lagannm  Bonani  Klein,  1734. 

reticulatus. 

orbicularis. 

deciesdigitatiis  »  Rotnla  Angnsti  Klein,  1734. 
octiesdigitatuB  =»       ''  *'  u        u        . 

dentatns  <—  Rotnla  Rnmphii  Klein,  1734. 

Bchinocyamus 

nncleo  cerasi  ^  Echinus  minntns  Pall.  1774. 
ervnm  =  u  u  u        u 

vertice  centrali  «=    "  ^  u        u 

craniolaris  =  «  "  a        u 

tnrciouB  =  •*  •'  «        u 

vicia  »  Spatagns  pnsillns  Mull.  1776. 
ovatns  »  Echinut  minntns  Pall.  1774. 
lathyms  =    "  **  "       " 

eqninns  =     "  "  "       " 

angnlosns  »  Spatagns  pnsillns  Mull.  1776. 
ovalis  =  "  u  u       u 

inaeqnalis  »  Echinus  minntns  Pall.  1774. 
cor  ranae  =       "  •*  u       m 

cor  raninnm  =  "  •*  «       «< 

Echinarachnins 

placent€L 
Spatangus 

lacunosus. 
ptisiUus. 
purpureus. 
Brissus 

''        var.  tnaculosus. 

**  *<    unicolor, 

*'  "    ovatus. 

'"  "^    hue  carinatus  »-  Echinus  carlnatns  Gmel.  1788- 

ovatns. 
Spatangites. 
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1780. 

Fabricius,  Fauna  Groenlaod.  1780,  No.  368. 
Echtntu 

saxaHlU  non  Rumph.  nee  Lm.  nee  Mull.  »  Echinw  Drbbachiensis  Mull.  177G. 

1782. 

Molina,  Saggio  sulla  storia  natorale  del  Chili,  1 782. 
EehiniLs 

albns. 

niger  (MoL)  non  Rumph. 

1782. 

BoNAKKi,  Rer.  Nat  Historia,  1782,  p.  9,  PI  VI  f.  S3. 

EcbynoB  (err.  tjp.)  Echinns. 

complanatus  =»  Lagannm  Bonani  Klkin,  1734. 

1788. 

Gmelin,  Linn.  Syst.  Nat.  1788. 

£chtnus 

Bcuteri. 

hemuphaericus. 

angulosut. 

gratilla. 

subangulnris. 

fmestrahis, 

araneiformis. 

steUattu, 

radicUus. 

assnlatos. 

sardicus, 

flammeus, 

variegcUus. 

ptutulosus. 

granukUus. 

toreumcUiciu. 

cgclostomus. 

semilunaris  «=  JEchinoneus  minor  Leske,  1778. 

scuti/ormis  non  Van  Phel.  »s  Echinus  reticnlatUS  Lin.  1758  (pars). 

oviformis  =»  Scutum  ovatum  Klein,  1734. 

biforis  »-  Mellita  laevis  Klein,  1734. 

pantaporus  =  Mellita  testudinata  Klein,  1734. 

hexaporus  »  Eehinoducus  seziesperforatus  Leske,  1778. 

emarginaius. 

auritus. 

incmritus. 

tetraporus  =  EchinodUcm  emarginatns  Leske,  1778. 

lagctnum. 

orbicularis, 

decadactylos  »  Rotula  Augusti  Klkin,  1734. 
octodactylos »       "  "  *'         " 

nucleus  »  Echinus  minutus  Pall.  1774. 
centralis »    "  '•  -*        *- 
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( 


Pall.  1774. 


1 1 1 1 1 1  > 


Pall.  1774. 
Pall.  1774. 


Bugor  «  Eekimms  macnlflnwi  Gxel.  178dL 


Abtldoaard,  ZooL  Danicm,  1789. 


ymsiBmsl?  noa  Lkskk  nee  Mull.  Prod. 


laoL 

Lam AKCK,  Sjsttee  des  Animunx  sans  Yert^fares,  1801. 


! 

pemUqwnal 


p,  British  Zoology,  2d  Ed.  1812,  p.  140,  PI.  XXXVJILf.  1-4- 
Echinus 

palvinnbui  =  Spatagns  pnsilliis  Mull.  1776. 


1815. 

Lkacu,  Zool.  Miscell  II.  1815,  p.  68,  PL  LXXXIL 
Spaiangus. 
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1816. 

Lamarck,  An.  s.  Vert  1816. 

Scntalla 

dentcUal 

digitata !  »  Rotnla  Angnsti  Elkin,  1734. 

enutrginata ! 

Bezforis !  »  Ech%nod%$cus  sezieBperforatiui  Leske,  1778. 

qninqnefora !  =  Mellita  testadinata  Klein,  1734. 

qnadrifora  ss  Echinodiscus  emarginatiis  Leske,  1778. 

biforal  =  Mellita  laevis  Klein,  1734. 

bifissa  =  Echinodiscus  anritus  Leske,  1778. 

orbicularis  I  (Laxnk.)  non  Leske. 

placenta ! 

parma! 

plactmaria !  »  Echinanthus  hnmile  Leske,  1778. 

latissima! 

ambigena !  »«  Echinanthus  htimile  Leske,  1778. 
Clypeaster 

scuti/ormis ! 
laganum ! 
oviformis ! 

Fibnlcuia 

trigona !  ?  «=  Echinus  minutus  Pall.  1774. 
oinduml 

tarentina !  ?  =  Spatagns  pusillns  Mull.  1776. 

Echinoneus 

semilunaris ! 

gibboBus !  =  Echinoneus  cyclOBtomns  Leske,  1778. 

Spatangus 

pactoralis !  »  Echinus  grandis  Gmel.  1788. 
ventricoBUB ! 

carxnatus ! 

colmnbariB  !  =  Echinus  ovatUB  Gmel.  1788. 
comproBBUB !  =  Echinus  macnloBUB  Gmel.  1788. 
Crux  Andreae !  »  Spatangus  AuBtralaBiae  Leach,  1815. 
BtemaliB! 
planulatuB ! 

canaliferoB !  «  Echinus  lacnnoBUB  Lin.  1758. 
atropoB ! 

arcnariiiB  1  =  Echinus  cordatUB  Penn.  1777. 
Oassidulus 

auBtraliB !  «  CaBBtduliiB  caribaeamm  Lamk.  1801. 

Echinus 

ventricoBUB  I  =  Cidaris  esculenta  (Leake),  1778. 

grannlaiiB !  ? 

virgatOB !  ?  »  Oidaris  Bardica  Leske,  1778. 

globifonniB !  »  Echinus  BubgloboBiiB  Lm.  1745. 

fiBBCiatUB !  «  Oidaris  Bardica  Leske,  1778. 

pileoliiB! 

melo! 

acatua! 

pentagonnB !  —  Oidarts  aardica  Leske,  1778. 
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1816.     Lamarck  (continued). 

Echinus 

obtosangnlns !  »  Echinus  pUeoliiB  Lam.  1816. 

poljTionalis  \^         ^  ''  ^       ^ 

maculatus ! 

▼ariolaris ! 

margaritacens ! 

sculptns !  =  Cidaris  torenmatiea  S^lein,  1734 

ptmctnlatus ! 

ovum! 

pallidns! 

variegaius  !  (Lam). Don  Leske. 

BubanguloBUB !  »  Cidaris  angnloaa  pars  Leske,  1778. 

aubcoemlens !  »  Cidaris  aardica  Leske,  1778. 

neglectUB !  »  Echinus  DrobachiensiB  Mull.  1776. 

lividns !  *-■  Echinus  saxaiilis  (Lin.)  1758,  Don  Rumph.  nee  Mull. 

taberculatus ! 

lucunter !  (Lam.)  non  Lm. 

trigonarins ! 

Ouhrites 

imperialis! 

pistillaris !  »  Cidarites  bacolosa  Lamk.  1816. 

hjnitriz !  »  Cidaris  papillata  Leske,  1778. 

baculosa ! 

geranioidea ! 

tribuloidoB ! 

metnlaria! 

verticillata ! 

tabaria ! 

bispinosa ! 

nnnnlifera ! 

apinoBissima  I  »  Diadema  torcarun  Schtn.  1711. 

calamaria  I 

Bubularis !  »  Diadema  torcamm  Schtn.  1711. 

diadema !  (Lam.)  non  Lin. 

pulvinata ! 

radiata ! 


1817.? 

Fleming,  Wem.  Mem.  1817?,  II.  246. 
Echinus 

tniliaris  non  Mull,  nee  Risso  »  Echinus  acntUB  Lam.  1816. 


1820. 

De  France,  Article  Fibulaire,  Diet  Scienc.  Nat  XVL  1820. 
Fibularia 

nucleunt, 
cranioiaris. 
turcicus. 
vicia. 
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1820.     De  France  (continued), 

Fibulana 

ovatus. 

latjnruB  (err.  typ.)  lathyms. 

angttlosa 
mmutus. 
avails, 
inaequalit, 

1824. 

EuDES  DesLongchamps,  Enc.  M^th.  Vers.  11.  1824. 
Echinus 

Solaris  Val.  »  Rotnla  Rumphii  Klein,  1734. 
hnra. 

margarttaceus  non  Lam.  &=  Oidaris  pOBtlllOBa  Leske,  1778. 
ptmctifetllS  ~  Echinus  globulus  LiN.  1758. 

attennatus. 

elegans  ==  Cidaris  torenmatica  Klein,  1734. 

Cassidulus 

Richardii  »  Cassidulus  caribaearum  Lam.  1801. 

Fibularia 

nucleola  »  Echinus  minutus  Pall.  1776. 
SctUella 

Integra. 

porpita  »  Echinus  placenta  Lin.  1758. 

1824. 

Fleming,  Wem.  Mem.  1824,  V.  287. 
Spatangus 

ovatus  non  Lesre,  nee  Lam.  »  Spatagus  flavescens  Mull.  1776. 

1825. 

Blainville,  Diet.  Scienc.  Nat Oursin,  1825. 

Echinus 

loculatus  I »  Cidaris  pustulosa  Leske,  1778. 

stellatus !  (Blainv.)  non  Gmel. 

aequitnberculatns ! 

Dufresnii! 

pseudomelo  !  =  Echinus  esculentus  (Lin.)  1758,  non  Rumph. 

quinqueangulatus !  ?  *'  ''  u         u      (4       u 

auranticus !  ?  "  "  •'         **       "       " 

violaceus!?  "  •*  ^t         t.      u       u 

paucitnberculatus !  »  Echinus  variolaris  Lam.  1816. 

minimus !  »>  Cidaris  angulosa  Leske,  1778. 

excavatUS !  =»  Echinus  variegatus  (Lam.)  1816,  non  Leske* 

trizonalis!  =  Echinus  pileolus  Lam.  1816. 

depressus!  ^  Echinus  maculatus  Lam.  1816. 

vulgaris!?  =>  Echinus  saxaiilis  (Lin)  1758,  non  Rumph.  nee  Mull. 

Gkdmardi! 

equitnberculatus !  -=>  Echinus  granularis  Lam.  1816. 

duUus !  ?  =  "  "  "       " 
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1825.     Blainville  (continued). 
Echinus 

microtnberciilatii8 ! 

molaris  !  ^^  Echinometra  setOBa  Ruhph.  1705. 
longispina !  »>  Echinometra  setOBa  Rumph.  1705. 
Bubglobiformis !  =  Echinus  granularis  Lam.  1816. 
inflatus !  »  Cidaris  variegata  Leske,  1778. 
Peronii  I  -=        '•  **         *» 

LeBchenanlti !  >-  Echinus  ▼ariolaris  Lam.  1816. 
Maugei!  »  Echinus  lucunter  (Lam.)  1816.  non  Lm. 
Mathaei !  =      "  "  *-  **  ** 

acnfer !  »  Echinus  Incnnter  Lin.  1758. 
oblongus ! 

lobatus!?  »  Echinus  Inctmter  Lin.  1758. 
Qnoy !  »  Echinus  atratiiB  Lin.  1758. 
pedifer!  =    **  "         **       ** 

1825. 

Dellb  Chiaje,  Mem.  s.  Stor.  e.  Not  degL  An.  senz.  Verteb.  1825,  December, 
Echinus 

neapolitanns  »  Cidaris  pnatnlosa  Leske,  1778. 
spaiagus  non  Lin.  «  BriSBllS  nnicolor  Klein,  1734. 
ventricosus  non  Lam.  >»  Echinus  m^lo  Lam.  1816. 


1825. 

J.  £.  Gray, Ann.  Phil  1825. 

Cidaris 

imperialis  \ 
Diadema 

setosa !  (Ghray)  non  Rumph. 

ccdamaria ! 

Astropyga 

radiata ! 
Echinometra 

lucunter ! 

mcanmiUata ! 

atrata  I 
Echinanthus 

rosaceus ! 

BubdeprasBa ! 

ambigena, 

Lagana  (err.  typ.)  Laganiiin  Klein,  1784. 

laganuml 
scuiiformis ! 
minor. 
Echinarachnius 
parmal 
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1825.     Gray  (continued). 

EchinodiMCUM 

hifora ! 

digitata ! 

octodactylui ! 
Eckinocycunut 

ovulum 

pusilltu ! 

tarentina 

trtgana 
Discoidea  (err.  typ.)  Discoidas  Klein,  1784. 
EchinanauB  (err.  typ.)  Echinonens  Van  Phel.  1774. 

cffclostomtn  I 
Echinolampas 

amformis ! 

orientalis  »  Scntnm  (nratnm  Klein,  1734 
Echinocardimn 

atraposl 
punUvs 

Seba!  »  Echinus  cordatus  Penn.  1777. 
Brissus 

verUricostu ! 
carinatus ! 
coltunbarisl 

Ova 

eanaliferus ! 


1826. 

Risso,  Hist.  Nat  Prod.  Europ.  M^rid.  1826,  V.  p.  276. 
Echinui 

sardicus  non  Gmel.  nee  Lah.  »■  Echinus  melo  Lah.  1816. 

miliaris  non  Mull,  nee  Fleh.  »  Echinus  microtnberciilatli8  Blainy.  1825. 

purpureus  non  MitLL.  nee  Gmel.  -«  Echinus  saxatilis  (Lin.)  1758,  non  Rumph. 

brevispinoBiiB  »  Echinus  granularis  Lah.  1816. 
Spaiangus 

carinatus  non  Lam.  «  BriSBllS  nnicolor  Klein,  1784. 

meridionalis  »  Spatagns  purpureuB  Mull.  1776. 


1827. 

Blainville,  Article  Scatelle,  Diet  Scienc.  Nat  1827,  XLVIIL 
Scutdla 

Rmnphii! 

semiaol !  ^  Rotnla  Rmnphii  Klein,  1734. 

deceulactglos, 

octodactylos. 

rettculatus. 

lagcmuml 

cljrpeastrifonniB !  ?  —  Echinm  roticnlatna  Lin.  1758. 

daoagonalis  Less.  ! 
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BLAnrvTLLE,  Article  SpataDgae,  Diet  Sciene.  XaL  1827,  L.  p.  87. 
grandi9 

Ghialtali  —  Eekinus  lacimaras  Gxf.l.  1788. 


Say,  Joorn.  Acad.  Fhila.  1827,  p.  225. 
Echinus 

ffroMulanMM  dod  Laji.  -=>  Echinus  Drdbachieiisis  Mlll.  1776. 

ScuieOa 

pentSLpbanl?  »-  MeDita  tastudinata  Klf.in,  1734. 
trifnia :  ?  —  Scntella  parma  Lax.  1816. 


Flkmdio,  Brit  Aoim.  1828. 
Echinus 

subangukaris  dod  Leske  a-  Echinus  DrobacUenala  Mulu  1776. 
Spaianffus 

cordatus* 


1830. 

BLAJaviLLE,  Zooftjtes  Diet  Scieoc  Nat  18S0,  LX. 
i^KU€mgus 

unicohr, 

EcUiioclypeiia. 

Echinocyamtis 

minutus !  ? 

ovalia !  »  Echinus  BCUtUonniB  Gxel.  1778. 

orbicularis ! 

decagona  Less.  (err.  tjp.)  Seuidla  dacagonalia  Less. 

amhigenus ! 

placunaria  I 
laiissima ! 

parma! 
Rumphii  I 

Aez«tpora! 

peniapora !  «  ICellita  testadlnata  Klein,  1734. 

ourtYa! 
inaurita ! 

radiata !  «  Rotnla  Rnmphii  Klein.  1 734. 
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1830.     Blainvillb  (eorUinued). 

Eehinometra 

LeschenauUil 

Mau^i\ 

MathaeiX 

acufera  I 

oblonga ! 

lohata ! 

Quayiil 

pedifera  I, 

cart  natal 

trigonaria ! 
Echinus 

parvitabercnlatiiB  ^  Echinus  microtabercnlatiiB  Blaikv.  1825. 
mola  (err.  tjp.)  molaris  Blainy.  1825. 
minutus  (err.  typ.)  minimtiB  Blainy.  1825. 

qiiinqnecuigiiloBiis  (err.  typ.)  qninqneangiilatiui  Blaixy.  1825. 

Cidaris 

hy,trix\ 
geranioides  I 
pistiUarisl 
caktmdria ! 
metularia ! 
trihuUndes ! 

1833.? 

EsCHBCHOLTZ,  Zool.  AtL 1888  ?,  P/.  XX,  /.  i,  f. 

ezcentrica. 

qninqneloba  «  Echinodiscus  emarginatiiB  Lbske,  1778. 

1835. 

J.  £.  Gray,  Proc.  Zool  Soc.  London,  1885,  April 

Arbacia 

pustulosa. 

punctukUal 

loctUata, 

steUaUu 

eqnitaberciilata  (err.  typ.)  aequitvbereulata. 

Dufresnii. 

Salenia. 

Eehinometra 

mUiaris  I 

paucitubereulata. 

minutcL 

ovutn. 

paUida, 

grisea. 

lividcu 

parvitubereulata. 

tnola. 

longispintL 

subglMfarmis. 

variolaris. 

tuhercukOa. 
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1835. 

Brandt,  Prodromus, 1835,  May. 

Echinus 

StrongylocentrotDB 
chlorocentrotiiB  I  »  Eckinus  DrdbachienBis  Mull.  1776. 
Itvidus. 

parvitubercukUus. 
mohu 

hngtspineu 
tuhglohiformis. 
ttiberctdatus, 

Heterocentrotus 

eariTuUus. 

PoBtellsii  »  Cidaris  mammillata  Klein,  1734. 

tngonarius. 
mammiUatui. 

taeniatus  »  Echinus  trigonaxins  Lah.  1816. 
Colobocentrotna 
Mertensil. 

Ii6Bkei  »  Echinus  atratUB  Lin.  1758. 
Quoyi. 
pedifer. 
Oidarites 

PhyllacanthuB 
dnbia. 

imperialis. 

hystrix. 

geraniaides. 

pistiUaris. 

iribulaides. 


1835. 

Pyrina. 

Echinocidaris. 

CoUjrriteB. 


Desmottlins,  Tableau  Analjtique,  1885,  Jtdy. 


1836. 

Echinocrinns. 

Dysaater. 

Holaster. 

Hemipneiiataa. 

XAicraster 

canaliferus ! 
lacunosus 

Amphidetna 

Sebae 
pusiOtis. 
Brissus 

pectoralis  I 


L.  AoASSiz,  Prodrome,  1836,  Jtdy. 
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1836.     L.  Agassiz  (continued). 

BrU$u$ 

ScUlae !  -«  Bxiamm  nnicolor  Klein,  1784 

eompresius ! 
stemaUs  I 

Scliizaster 

airapos  I 

Catop]rgii8. 
PygaBter. 

Qypectster 

subdepressus, 
Echinarachnitu 

placuncarius ! 

IcUissimtis ! 

Rumphix ! 
Diadema 


•      • 


tpinonsnmum 
tubtdare ! 
pulv%natum\ 


Oidarts 


annulifera ! 
1836. 


BIilne-Edwards,  Cny.  B^.  An.  Ed.  BL  1886. 


Nvicleolitei 
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1837. 

Desmoulins,  Tableaux  Syn.  1837. 
Clypeoiter 

incnrvatiiB  »>  Echinus  retlciilatii8  Lin.  1758  (pare). 

rangtanns  »  Bchinanthw  anbdepreBSiis  Grat,  1825. 

retundatu9, 

Rmnphii  »  JSchinanthus  hnmile  Leske,  1778. 
ScuteUa 

bifora  non  Lam.  »  Mellita  laevis  Klein,  1784. 
bilinearifora  «-  Scntalla  bifora  Lam.  1816. 
caasidiilina  >*>  Echtnaditcus  emarginatus  Leske,  1778. 

Fibularia 

auatralis. 

Galerttes 

echinonea  »  Eckinonetu  C]rclOBtomii8  Leske,  1778. 
Echinometra 

Blainvillii  «  Cidaris  mammillata  Klein,  1784. 

pugionifora  —  Echinus  txigonarins  Lam.  1816. 

subanffularis. 

Postelsii. 

Mertensii. 
Echinus 

Blainvillii  »  Echinus  variegatus  (Lam.)  1816,  non  Leske. 

angiiifor  —  Echinus  vaxiolaria  Lam.  1816. 
Eckinoeidaris 

pustuhsa* 
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1837.     Desmouuns  (continued). 

Eehinocidaris 

punetulaUu 

loctUaUul 

steUatcu 

aequituherculaia. 

Dufresnii. 
Diculema 

Btallatnm. 

Deeinarestii  —  Echinus  variolarlB  Lam.  1816. 

radiaium. 
Cidaris 

duhia. 
EchinokLmpas 

Richardi  (De6mL)  non  Dbsmt.  —  Echinokanpas  Hellei  Val.  1869  in  P£BR. 
NucUcUtes 

Richardi. 
Spatangtis 

Buxnphii  -B  Echinus  maciiloBiis  Gmel.  1788. 

Reaniniirii  «  Echinus  cordatus  Penn.  1777. 


L.  AoASSiZy  Mod.  £c1i.  Sal^n.  1888. 


L.  AoAssiz,  £chin.  Fobs.  Soiss  I.  1839. 


1838. 

OoniopygiiB. 

Peltast68. 

OoniophoruB. 


1839. 

PygorhsrnchuB. 
Conocl]rpiiB. 
Pygunis. 
Hybocljrpns. 


1840. 
Cyrtoma. 

1840. 

J.  £.  Gray,  Syn.  Cont  Brit  Mas.  1840,  November, 

Hipponod. 

ColobocentniB  (err.  typ.)  Colobocentrotna  Brandt,  1885. 

HeterocentniB  (err.  typ.)  Heterocentrotmi  Brandt,  1835. 


1840. 

L.  A0A88IZ,  £chin.  StuBS.  XL  1840. 


McClelland,  Galea.  Joom.  N.  R  L  1840,  p.  155,  Jtdy, 


Acroddaris. 
Pedina. 
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1840.     L*  A0AS8IZ  (continued). 

AcroBalenia. 

Btenicidaris. 

Arbacia  (Agass.)  non  Gray. 

GlypUciui. 


1840. 

L.  Agassiz,  Cftt.  Syst  Ectyp.  1840. 

ToxaBter. 

BrissopBis. 

Nncleopygiui. 

Olobator. 

CaratomuB. 

Amblypygua. 

Heliophcra. 

Amphiopa. 

Encopa 

grandis. 
Schinopsis. 

Cyphosoma  (Agass.)  non  Mann.  1837. 
Acropeltis. 
Coelopleiinui. 
Codiopaia. 
Podophora 

aJtratal 

Acrodadia 

mammiUata\ 


1841. 

Gould,  Rep.  Inv.  Mass.  1841,  p.  844. 

Eekinui 

grantdatusl  non  Gmel.  »  Echinus  DrdbachionBis  Mull.  1776. 


1841. 

Forbes,  British  Starfishes,  1841. 

Eehintu 

Flemingil !  ?  Ball  »  JSchinus  acntna  Lam.  1816. 


lyrifiBr!? 
Amphidotna  (err.  tjp.)  Amphidetna  Agass.  1836. 
cardatusl? 

roaena !  ?  —  Spatagna  fla^eaceiia  M^ll.  1776. 


1841. 

SiSMONDA,  Mdm.  Acad.  Turin.  1841. 
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1841. 

L.  AoASSiz,  Int.  Mon.  Scut  1841,  July. 

Temnopletmis 

toreumaticus ! 
Cidarts 

bothryoides  (Agass.)  non  Kleik, 

PleurecliiniiB 

bothryotdes ! 
Echinus 

versicolor !  Val.  »  Echinus  globllllUl  Lin.  175d. 
Microc]rphii8 

versicolor  I 

TripnensteB 

ventricosus ! 

Ambl]rpneii8teB 

ffriseusl 

ToxopneustaB 

pileolus ! 

StomopnensteB 

variolarisl 

TetrapygiiB. 
AgaritOB. 


L.  AoASsiz,  Mon.  Scut.  1841. 


1841. 

Boiula 

digitaia ! 
Rtma 
MeUita 

quinquefora ! 

hexapora  I 

Bimilis !  —  Echinus  hexapoma  Omel.  1788. 

lobata !  —  Echinodiscus  emarginatiis  Leskb,  1778. 

Encope 

emarginata ! 

tetrapora !  (Agaas.)  non  Leske,  nee  Gmel.  «  Encope  miCTOpora  Agass.  1841. 

micropora ! 

parapectlva  I  —  Encope  micropora  Aoass.  1841. 

cydopora  —  "  *•  "        ** 

oblonga  I  >—  Echinodiscus  emarginatus  Leskb,  1778. 

Valencienneaii « ''  «"  u        u 

anbclansa !  —        •*  "  u        u 

BCichelini! 

Stokeaii! 
Lobophora  (Agasa.)  non  Cubt.  nee  Sebv. 

hi/oral 

tnmcata !  —  Mellita  laavla  Klein,  1784. 

bijissal 
aurita ! 
Eckinarachnius 

atlanticna!  Gray  —  Scntella  parma  Lah.  1816. 
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1841.    L.  A0A88IZ  (contintted). 

Arachtundes 

placental 

Scntellina. 

Loffonum 

deprefismn !  Less. 

eUipticnm  —  Laganum  depreflsiiin  Less.  184L 

decagonnm !  =  ScuteUa  decagonalis  Less.  1827. 

Tonganensd!  Q.  G.  »  Laganum  dapreBsmn  Less.  1841. 

LeBuenri !  Val.  =  ScuteUa  decagonalis  Less.  1827. 

elongatnm ! 

roBtratnm ! 

orbictUare ! 

marginale !  «  Eckinodiecm  orbicnlaris  Leske,  1778. 
steUatnm !  »  Laganum  Peronii  Aoass.  184L 
Peronii! 
Monlinia 

caseidulina  I 


18«L. 

L.  A0A88IZ,  Introd.  Talent.  Anat  Genre  Echinus,  1841,  December. 

Echinus 

alUdns!  »  Echinus  saxatilis  (Lin.)  1758,  non  Ruhfh. 
pnstnlatus!  =  Echinus  miliaria  Mull.  1771. 
pnlchelliiB!  =  Echinus  microtnbercnlatns  Blainv.  1825. 
decoratns !  =        "  «  «         a 

3ficrocyphus 

macolatus ! 
Salmacis 

bicolor ! 

IVipneustes 

subcoeruleus  I 

obtusangulus ! 
AnUdgpneustes 

avuml 
(Xdaris 

granulata !  (AgaSB.)  non  Lbskb. 

Holopnenataa 

granukUusl 
Taxopneustes 

tubereukftus  I 


1842. 

Desor,  Aoass.  Mon.  £ch.  (ral^rites,  1842. 
Eckinaneus 

cmdatna  I  Agass.  —  Echinoneus  cjcioBtomvB  Leske,  1778. 

elagana  !  »  Echinoneus  minor  Leske,  1778. 
aerialia !  fa-  Echinoneus  cyclOBtomns  Leske,  1778. 
confionnia ! «-  Echinoneus  minor,  Leske,  1778. 
TTolnctypua. 
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ScMteOa 


Ravknel,  J.  A.  N.  Scienc.  Fhila.  1842,  p.  ZSZ. 


caroMniana  ->  EekinodiMeui  sezlaaperfbratiiB  Leske,  1778. 
1843. 

J.  R  Gray,  Deiff.  Toy.  IL  1843,  p.  26ft. 
&kinarackmu$ 

lelandlan !  ?  —  EcUnm  plaoenta  Lm.  175& 


184a 

CkviBAD,  Froc  FhiU.  Ac.  N.  Sc.  1843,  p.  327. 

orthcmotiiB  ^  BMnocardium  pennatifidiim  Norm.  1867  ? 


1844. 
Matapodiiniis. 


L.  AGA88IZ,  Bull  Soc  G^.  Fr.  1844,  p.  780,  AuguML 


1844. 


McCoT,  SyiK^  Garb.  Lim.  fi)68.  Irekiid,  1844,  p.  173. 


SCOUL. 


IXplopodia* 
1844. 

Ampkidehu 


Forbes,  Pmoc  Lin.  Soc  1844,  p.  183,  Jarnmry. 


1844. 

DiaifBWM 


MiCHKLiN,  Ber.  Ifi^.  ZooL  1844,  pi  173,  Mid. 


SCHTH.  1711. 


1844. 
OUaru 


DeBKN  och  KoRQf,  Ofrera.  af  K.  VetenaL  Ak.  Fdrk  1844. 

papOlata  Lrskb,  1778. 


MiCHKLDT,  Ber.  Mag.  ZooL  184ft,  JoMMisfL 


SsvigITi!  —  Diadama  $eiom  (Gray,)  1825,  noo  Romph. 


(Xdanit$ 


p^pffiaria !  —  ddaniei  bacoloaa  Lax.  1816. 
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1845. 

PfliUPPi,  Wieg.  Archiv.  L  1845. 

SpaianffUi 

Tripylus 

ezcavtttuii ! 
cavemoBus ! 
australis ! 

Brissus 

pulvinatos  »  Brissus  lyrifer  Forbes,  1841. 
placenta  =  Brissus  nnicolor  Klein,  1784. 

Oidcaris 

afllnis  »  Oidarxs  papillata  Leske,  1778. 

Diadema. 

tennispina  »=  Oidarites  diadema  (Lam.)  1816. 

longispina !  ? 

antUlamm  <=  Cidarites  diadema  (Lam.)  1816. 

1845. 

Rayenel,  Joar.  A.  N.  S.  Fhila.  1845,  p.  258. 
ScuUUa 

gihbosal  non  Risso  nee  Serres.  «=  Echinanthus  subdepressos  Gray,  1825. 

1845. 

J.  E.  Gray,  in  E}Te,  Voyage,  I.  1845,  p.  436. 
Spatatigus 

subcarinatns ! 
elongatns! 

1846. 

Duben  och.  Koren,  Skand.  E<ih.  1 846. 
Echintis 

norvegiciis ! 

elegansl  (Dtib.  Kor.)  non  Desl.  1824 

virens !    =  Echinus  miliaris  Mull.  1771. 

Brissus 


fragilis 


! 


1846. 
MeloniteB. 

1846. 
Flnteus. 

1846. 


Owen  and  Norwood,  Sill  Joorn.  1846,  p.  225,  September, 


J.  M&LLER,  Miill.  Archiv,  1845,  p.  101. 


Agassizia 

scrobiculata^ 

Amllypneusies 
paUidus ! 

fomiosiui 


Valenciennes,  Voyage  V^nus,  Zooph.  1846,  Ph. 


58  CHfiONOLOGICAL  LIST. 

1M6.     VALEXCiEsncKS  (conimmed). 
Eekimus 

porosDS !  «=  EMmu  albas  Mol.  1782. 
omaloBtoma  ^  Eekinu$  tnberculatiis  Lax.  181  & 


AgariUt 

purpureBcaDB !  »  Eddma  m^er  (M6L)  178i. 


!  s  ddaris  pastolosa  Leskk,  1778. 


EeUmaraeknius 

I 


X846- 

L.  Agassiz  et  Dbsob,  Cat  Rais.  Ann.  Sc  Nat  1846,  p.  305,  Nacember. 

ddaris 

Stokesii !  Ac.  «=  CidarU  papfUata  Leske,  1778. 

TbcmaxBii!  Vai.. 

Danae!  Ao.  »  CidarU  Thonaxsii  Val. 

Uma !  Ag.  »  ddarites  bacoloaa  Lax.  1816. 

ITrwliitH  I  Ag.  -=      -  -  •* 

QoiriocldariB  Des. 

geramoides !  Agass. 

Qnoyi!  Val.  ^Cidariies  tabaxia  Lam.  1816. 
Palaaocidaris  Pes. 

AMiropfga 

jndcinata !  Ag. 
calamaria !  Ag. 

Deaoiii!  Ag. 
tpin<m$$ima !  Ag. 
ndmlaritl  Ag. 
Diadema 

earopaenm !  Ag.  »  Diadema  Icmgispina  Phil.  1845. 

turearuml  non  Schtn.  =  Cidarites  diadema  (Lam.)  1816. 
Lamarckii !  Rouss.  «  Diadema  teiota  (Qray),  1825. 
ITiwnlcliafliwiia  Ag. 

JSehinoeidaris 
Agariies 

punctulata !  Ag. 
stettatal  Ag. 
Du/resnii !  Ag. 
/bcti^ola!  Ag. 

niffer !  Ag. 

aegnituberculatus !  Ao. 
pushUosus !  Ag. 
grandinoius !  Ag. 

EacoamiiB  Ag. 
Bffeapilia  Des. 

globulus !  Ag. 
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1846.     L.  A0A88IZ  ET  Desor  (continued), 
Micracyphui 

Ronsseani!  Ag.  »>  Microcyphus  macnlatiia  Agass.  1841. 
zigsag !  Ag. 

Scdmacis 

sulcatos !  Ag. 

virgnlatos !  Ao.  «  Salmacis  sulcatas  Ag.  1846. 
raiispinus !  Ag. 

varius !  Ag.  =»  Salmacis  raiispiiiTUi  Ag.  1846. 
Dnssnmieri !  Ag. 
globator !  Ag. 
Temnap/eurtis 

Reynandi !  Ag. 

hoihryoides !  Ag. 

FolycsTphiiB  Ao- 

Amblypneustes 

teztilis !  Ag.  =»  Echinus  ovmn  Lam.  1816. 

scalaris !  Ag.  =»  Amblypneustes  tormoBUB  Val.  1846. 

aerialis !  ?  Ag.  »  Echinus  ovum  Lam.  1816. 
Boletia  Des. 

pileolus !  Des. 

heteropora !  Des.  »  Echinus  pileolus  Lam.  1816. 

m(xculaia\  Des. 

bizonata!  Des.  »  Echinus  pileolus  Lam.  1816. 
TVipneustes 

sardictis !  Ag. 

pentagonus !  Ag. 
ffdopneustes 

porOBissimilS !  Ag.  »  Oidaris  granulata  (AgaSB.)  1841,  non  Leskb. 
Echinus 

Toxopneu^es 

hrevispinosus ! 

yranularis ! 

Drobachiensis ! 

aUndus !  Ag. 

lividus ! 

COncavns!  Ag.  «  Echinus  saxatUis  (Lin.)  1758. 

gibbosns !  Val. 

Delalandi !  Val.  =»  Echinus  enrythrogrammus  Val.  1846. 

negUctus !  —  Echinus  DrobachiensiS  Mull.  1776. 

complanatos !  Val.  «-  Echinus  lividiis  Lam.  1816. 

granulatusl  Ag. 

Dnbenii  Ag.  »  Echinus  Drobachiensis  Mull.  1776. 
Psammechinus 

variegatus ! 

semitnbercolatns !  Val. 

suhangvhsus ! 
norvegicus ! 
miliaris ! 

*  microiubercuhtus ! 
Korenli !  Des.  —  Echinus  mlliaris  Mull.  1771. 
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1846.     L.  AoASSiz  et  Desor  (continued). 
Echinus 

Fsammechinus 

excctvatus ! 
Echinus 

laganoides  Des.  =  Echinometm  setosa  Rumph.  1705. 
HeliocidariB  Desml. 

variolaris !  Desml. 

paucituberculata  I  Desml. 

chlorotica !  Desml. 

margaritacea ! 

eurythrogramma !  Des. 

omalostoma !  Des. 

mezicana  1  Ac.  »  Echinus  Incunter  Lin.  1758. 
Echinometra 

heteropora!  Ag.  »  Echinus  lucunter  (Lam.)  1816. 

Michelini  I  Des.  »»  Echinus  lucunter  Lin.  1 758. 
Acrocladia 

trigonaria !  Ag. 

hastifera !  Ao.  »  Cidaris  mammillata  Klein,  1 734. 

Blainvillei !  Ag.  —  **  "  *•         " 

Podophara 

pedifera  I  Ao. 

1847. 

L.  Agassiz,  in  Desor,  Bull  Soc.  Gdol  France.  I V.  1847,  p.  287. 

Monophora. 

1847. 

Duchassaino,  Bull.  Soc.  G^l  France,  1847,  Ttine.  ?? 

Clypeaster 

panriui  «  Echinus  roBaceus  Lin.  1758. 
Casndulus 

gnadelonpensiB  »  Cassidnlus  caxibaBamm  Lam.  1801. 
1847. 

L.  Agashiz  et  Desor,  Cat.  Rais.  Ann.  So.  Nat.  1847,  p.  5,  March, 
Laganum 

attennatnm !  Ao.  »  Laganum  d^resstim  Less.  1841. 
cingulatum !  Ao. »        <'  <'  u       u 

latissimum ! 

Dendraater  Ao. 

excentricus !  Ao. 
Lobophora 

tenuiSBima !  Val.  ->  Mellita  laevia  Klein.  1784. 
Mellita 

mmunularia !  Val.  »  Echinodiscus  emarginatiia  Leskb,  1778. 
Moulinsia  (err.  tjp.)  Moulinia  Agass.  1841 ;  non  Gratel.  1840. 
Echinocyamus 

australis !  Ao. 
Fibularia 

volva !  Ao. 
Lenita  Des. 
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1847.     L.  AoASSiz  et  Desor  (continued), 

Echinonetis 

crasSTiB  I  Ag.  =  Echinaneus  cyclOBtomus  Leskb,  1778. 

ventricoBus !  Ag.  «  ''  ^  ^        <> 

Pygaulns  Ag. 
Archiacia  Ag. 
AsteroBtoma  Ag 

Spatangus 

spinoBiBBimiis !  ?  Des.  ~  Spatagns  pnrpareiis  Mull.  1776. 
Macropnenstes  Aa. 
Enpatagus  Ag. 

Valenciennesii !  Ag. 
Onalteria  Des. 
Lovenia  Des. 

hystriz  Des.  «  Spatangus  elongatos  Gray,  1845. 
Amphtdetus 

cordatus  !  Ag. 

gibboBUB !  Ag.  «  Amphidettis  meditenraneuB  Forbes,  1844. 

ovatus  I  Ag. 
Breynia  Des. 

Omx  Andreae !  Ag. 
Bnssus 

Plagionotus  (AgBBB.)  non  MuLS.  1842. 

pectoraiis ! 
Brisms 

ventricosus ! 

bicinctas!  Val.  =  Spatangus  stemalis  Lam.  1816. 

dimidiatiiB !  Ag.  »  BriBBiiB  nnicolor  Klein,  1734. 

areolatos !  Val.  »  Spatangus  Btemalis  Lam.  1816. 
Biissopsis 

lyrifera ! 

cavernosa  ! 

australis ! 

Hemiaster  Des. 
FericoBmuB  Ag. 

Agassizia 

excavata !  Des. 
Schizaster 

canaliferus !  Ag. 
fragilis !  Ag. 

gibbemltiB !  Ag. 

cnbensiB!  d*orb.  »  Spatangus  TentricoBllB  Lam.  1816. 
Bchinolampas 

LaurtUardil  (DeBmL)  1847,  non  Desmt.  »  JEckint^ampas S6llBi  Val.;  Per.  1869. 

1847. 

Troschel  in  Martens,  Wieg.  Arch.  1866, 1,  p.  158.* 

DiploponiB 

PSrraxnidatas !  =^  Salmads  BulcatoB  Ag.  1846. 

•  Ready  Ber.  dcr  Ges.  f.  Nat  H.  Freunde,  Berlin,  1847. 
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184a 

Rayexrl,  Ecb.  So.  Car.  1848,  January, 
Clypeaster 

proBtratna  »  Echinanthus  snbdepraeBiui  Gray,  1825. 
MelUta 

ampla !  Holmes  ^  Mellita  testndinata  Klein,  1734. 

caroliniancu 
Bnssopns 

porifiBnis. 

Amphidetus 

gothicTiB  »  Echinus  cordatoa  Penn.  1777. 


1848. 

JSchtnometra 

J.  £.  Gray,  Brit  Bad.  1848,  June. 

Drobachienm ! 

Echinocardium 

cardatusl 

ovatuml 

BxiflsiopBiB  (err.  tjp.)  Brlssopeis  Agass.  1840. 
If^feral 

1849. 
Ferischodomus. 

McCoy,  Ann.  Mag  N.  H.  1849,  p.  25 

1849. 
Milnia. 

• 
Haime,  Ann.  Sc.  Nat  XII.  1849,  p.  2 

1849. 

Forbes,  Q.  J.  Greol.  Soc.  London,  I.  1849,  p.  425. 
Amphidetus 

virginianus  «  ?  Echinocardium  pennatifidtim  Norm.  1867. 
1850. 

Girard,  Proc.  Host.  Soc.  N.  H.  1850,  p.  864,  November, 

HeUechinuB 

Gtonldii!  »  Cidaris  escuienta  (Leske)  1778. 
Melobosis 

mirabilia !  —  Sahnads  anlcatiia  Ag.  1846. 

Psammechinus 

aateroides !  —  Echinus  chlorotiCTia  Val.  1846. 

Echinometra 

nigrina!  —  ^Atnti^  Incnnter  Linn.  1758. 

Echinocyamus 

minimus!  »  Spatagna  pusillTui  Mull.  1776. 

Schizaster 

lacheaia !  —  Spatangus  atropoa  Lam.  1816, 


1850. 

Forbes,  Ang.  Mag,  N.  H.  VI.  1850,  p.  448,  December. 

Cardiaater. 
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1850. 

Aradas,  Monog.  degli  Ech.  di  Sicilia,  Atti.  Acad.  Gioienia,  VL  1850,  p.  55. 

Amphidetus  sp.  n.  =  Amphidetus  mediteiraneTiB  Forbes,  1844. 
Sehizatter 

incertll8  »  Brissopsis  lyrifera  Ac  1847. 
Filndaria 

equina  »  SpatagllB  pusiUus  MOll.  1776. 

1851. 

MiCHELiN,  Rev.  Mag.  Zoot.  1851,  January. 
Bneope 

AgaasLri !  ^  Encope  grandis  Ag.  1841. 


1851. 

J  E.  Gray,  Proc.  Zool.  Soc.  London,  1851,  January. 
Echinanthus 

Anstralasiae !  <=  Echinanthus  testndinaxius  Grat,  1851. 

testudinaritiB ! 

oblongns !  =»  Echinus  reticnlatiia  Lin.  1758. 

prodnctus!  »  Echinanthus  hnmile  Leske,  1778. 

Coleae!  =^  Echinus  reticnlatas  Lin.  1758. 
explanatna!  »  Echinanthus  hnmile  Leske,  1778. 

EchinocUscus 

bijissal 
MeUita 

tastndixiaxia !  =  (err.  typ.)  Mellita  testndinata  Klein,  1734. 

ersrthraea! 
Zieodia 

Richardsonii !  =  Echinodiscus  sexies  perforatna  Leske,  1778. 

Eibularia 

Oblonga !  »  Filndaria  volva  Ao.  1847. 
Echinolampas 

Mortonia 

auitralisl 

1851. 

Haoenow,  1851  ? 
Infolaster.     (Casts  distribated.) 

1851. 

J.  E.  Gray,  Ann.  Mag.  Nat  H.  1851,  February. 
SpaUmgus 

Reginael  »  Spatagns  pnrpmmis  Mull.  1776. 

Eapatagus 

Bimilis  1  =«  Enpatagna  Valencienneaii  Ao.  1847. 
Lovenia 

elangatal 

tuhearinata ! 
Echinoeardium 

aoatrale! 

lealandictim !  »  Echinoeardium  aostrald  Gray,  1851. 
JJr€jfma 

Atutrakuiae ! 

Daaorli!  »  Spatangus  Angtralasiaa  Leach,  1815. 
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1851.     Gray  (continued). 

Meoma 

grandis! 
Faorina 

chinenaJB  I 

antarotica!  =  Tripylus  cavemoBus  Phil.  1845. 

atistraUs ! 

cavernosa ! 
TVip^ltiS 

FhiUppU! 
Desoria  (Oray)  non  Aoass.  nee  Cotteau. 

australis! 

Schizaster 

ventricoBus ! 

Jnkesii !  »  Schizaster  ventricoBus  Grat,  1851. 
Kleinia 

Inzonica ! 

Agamzia 

snbrotimda!  »  Agaasizia  scrobicnlata  Val.  1846. 
Leskia  (Oray)  non  Rob.  Des. 
mirabilia! 

1851. 

R.  T.  Maitland,  Fauni  BelgL  Septen.  1851. 
Echinus 

Basteri  Maitl.  non  Gmel.  «  Echinus  acntlia  Lam.  1816. 

1851. 

Troschel,  Wieg.  Arcbiv.  1851, 1. 
TVipylus 

Haxnajdtiia 

excavatus ! 

Atrapus 

grandis!  »=  Faorina  chinmifllfl  Grat,  1851. 
Abatna 

cavemosus  I 
australis ! 

1852. 

Forbes,  Men.  £chinod.  Brit  Tert.  1852,  p.  5. 

Temnechinna. 
1852. 

Girard,  Proc.  Bost  See.  N.  H.  1852,  p.  213,  AprU, 
Amphidetus 

Knrtsii  I  ^  Echinus  cordatna  Penn.  1777. 
1853. 

Mtchelin,  Rev.  Mag.  Zool.  1853,  January. 

MagnoBia 
185a 

Desor,  Act  Soc.  Hdlv.  d.  Scien.  Nat.  1853,  p.  279. 

Lintfaia  Mer. 
Fronaster. 
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i85a 

Peters,  Monatsber.  Akad.  BerUn,  1858,  AuffutL 
Atbrvpyga 

dnbia !  -*  C&daxiteB  pnlvinata  Lav.  1816. 
moBBambica  1 »  CidaxlB  radiata  Leske,  177a 
Bcliinotlirix 

eakimarisX 
iurcaruml 
subularisl 


•      •    • 


sptnosisnma ! 

Deioritl 

annellata !  ==  Aitropyga  Daaorli  Ag.  1846. 

185a 

D'Abchiac  et  Haime,  Anlm.  fi)fl8.  de  llnde,  1858,  pp.  197-214. 

Olyphocjrphiia. 

Borhodia. 
Hardoninia. 

Temnopleunu 

ddpreBsna !  »  C&dariB  tordumatica  Klein,  1734. 

Eupatagui 

peetaraUi. 

1853. 

jyORBioxT,  Pal.  fran9.  Cr^t  YL  1853,  pp.  175  - 186. 


BnnalaBter. 

Bpiaater. 

Imnifiilaatar  (err.  tjp.)  InMaater  Hag.  1851. 


1854. 

Echifumihui 

orientaUs 
Richardii ! 
<mformU\ 

BekinobrtMius 
recensl 

Eekinoditeui 

Augugiil 


D'Obbigxt,  Bev.  Mag.  ZooL  1854,  p.  16,  January, 


Ghraaia. 

1854. 

Rhabdoddarlfl. 
Diplocidaria. 
Forocidaria 
LeiooidaxiB 

fj 


MiCHELiN,  Bev.  Mag.  Zool.  1854,  p.  439,  August. 


Desob,  Synops.  £chm.  foes.  1854,  pp.  89-48. 


M&LLER,  J.,  Bau.  d.  Echinod.  1854. 
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1854. 

D'Obbiont,  PaL  fran9.  Crdt  VI.  1854,  p.  269 

Feriaster 

fragilU ! 

gihberuhul 

cubensi$\ 

1854. 

Heterocentrui 

mammittatus. 

trigonaritu. 
C6U>hocentru$ 

airahu. 
Echinanihus 

rangiantu. 
Clgpecuter 

tmnidnliis !  «  Echinus  reticnlatiiB  Ltn.  1758. 

1855. 

Peters,  Denk.  Akad.  Berlin,  fur  1854. 

CentroBtephanus 

langispinus  I 

1855. 

J.  £.  Gray,  CataL  recent  Echinida,  Brit  Mas.  1855,  March. 

Echinanihus 

scuti/armis ! 
placunarius  I 
parvus, 

Laganinnm  (err.  typ.)  Lagantim  Klein,  1734. 

latissimum  I 
Laganum 

Feronella 

Peronii  1 
Arachnaides 

zelandias ! 
Eottda 

Qnalteri  »  Rotnla  Angnstl  Klein  1734. 

Echinodiscus 

truncata ! 

tenuissima ! 
MeUita 

testudinea  (err.  tjp.)  MeUita  testndinata  Kletn,  1734. 
Echinoglycns 

frondoBus  I  »  Echinodiscus  emarginatna  Leske,  1778. 

grandis ! 
tetrapara 
perspecHva ! 
cgchporal 
Stokesii ! 
Echinocardium 

Mediterraneum 
gihbosum  1 
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1855.     Gray  (continued). 
Spatangus 

Maretia. 

planulatal 
Piagionoiut 

Desonil 
Brissus 

coltuubaxius  (err.  tjp.)  columbaris  Lam.  1816. 
Metalia 

stemalisl 
Faorina 

australis  I 
Schtzcuter 

Nina 

cancdi/era  I 
Jukesti ! 
ventrtcosa ! 

Brisaster 

fragiUs ! 

gilbervhuX 

cubensisl 

1855. 

J.  £.  Gray,  Proc.  Zool.  Soc.  London,  1^55,  pp.  85-89,  March, 
Chniocidaris 

pistiUans ! 

Bippande 

sardica ! 

HolocentronotOB  (err.  tjp.)  HeterocentrotUB  Brandt. 

C^daris 

omata ! »  Oidarites  anniilifiBra  Lav.  1816. 
annnlata  I  ^  Oidarites  annnlifera  Lam.  1816. 
spinuloBa !  «  Oidarites  tnbaria  Lam.  1816. 

Astropyga 

depressa !  »  Oidarites  pnlvinata  Lam.  1816. 
Gkurelia 

aaqnalis !  =»  Echinus  calamariB  Pall.  1774. 

davata !  »  Astropyga  Desorii  Agass.  1846. 
Toretimatica 

Hardwickii ! 

granulosa !  =  TmnopUurus  Reynandi  Ao.  1846. 

Reeresii !  =  "  *«  i«       « 

concava !  ^  Sabnacis  DnBBunieri  Ac.  1846. 

1855. 

D'Orbiony,  FaL  &mn9.  Cr^t  VL  1855,  ppu  281-874. 

daviaster. 

Faigasia. 

Rlijrncliopygiui 

guadeloupensis. 

Stigmatopygns. 

BotriopygiiB. 

Trematopygns. 
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1855. 

Desor,  Sjmops.  £chm.  foes.  1855,  pp.  61  - 180. 

Hjrpodiadema. 
Psendodiadema. 
SUidomopsis. 
Savignya* 

ttdmlcarts. 

tpinotissinuu 

ealamaricu 

Deioriu 
Aateropyga  (err.  typ.)  Astropyga  Gbat,  1825. 
Coptosoma. 
Opechiniia. 
Codechiniui. 
Cottaldia. 
Stomechinus. 
Hypechinus. 

1855. 

Wright,  Brit  Oolitic  Echin.,  1855,  p.  145. 

Hemipedina. 
1855. 

MiciiELiN,  Rev.  Mag.  ZobL  1855,  p.  245,  MaL 
Moera  (BCich.)  non  Lbacb,  1813  nee  Hubn.  1816. 
atropot 
lachesU* 

dotho! 


1855. 

CoTTEAU,  ficbin.  Yonne.  I.  1855,  p.  224. 


Desaria  (Cott.)  dod  Aoabs. 


1855. 

CoTTEAU,  BulL  Soc  CMol  France,  XIL,  1855,  p.  710»  MaL 

Desorella. 


1856. 

CoTTEAU,  Bull  Soc.  G^oL  France,  XIH,  1856,  p.  319,  February. 

Micropels. 
Cydaster. 

1856. 

Conrad,  Pacif.  R  R  Ex.  PaL  VIL  1856,  p.  196,  PL  IX. 

Asterodaapia. 

SctUeUa 

striatula  non  M.  de  Serres  —  ScuieOa  ezcontrica  EsCH.  1829. 


1856. 

Cotteau,  fichin.  Sarthe,  1856,  p.  417. 

Gkderopygiia. 

*  No  species  mentioned,  group  specified. 
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1856. 

Desor,  Synops.  fichio.  fbss.  1856,  pp.  131  - 155. 

Stirechiniui. 

Fhjfrmachinus. 

Diplophonis  (err.  typ.)  Diplopoms  Trosch.  Ms. 

SphaerechiniiB 

brevispinoMtu. 

Iioxechinus 

albus, 

Hypoealenia. 
Eocidaxis. 


D'Orbignt,  Pal.  fran^.  Cr€t  YL  1856,  p  418. 


MuLLEB,  J.,  Echin.  Eifel.  Kalk.  BerL  Ak.  1856,  p.  856. 


1856. 
ClYpeopygoB. 

1856. 

Lepidocentnis. 

1856. 

HuFi^,  in  Castelnau  Voyage  Am.  Sad.  1856. 
Echinus 

aciculatOB !  »  Echinus  Gaixnardi   Blainv.  1825. 
ffeHocidaris 

Castelnandi !  »  Echinus  Incuntar  Lin.  1758. 
Eehinoglycus 

Valenciennesii. 

oblangus, 

subclausus, 

1857. 

Barrett,  Ann.  Mag.  Nat  Hist  XIX.  1857,  p.  32,  January. 
Amphidotus 

gibbosus  (Barrett)  non  Ac.  »  Echinocardium  pexinatifidtim  Norm.  1869. 

1857. 

Stimpson,  Cmrt.  Ech.  Pacif.  Sk.,  Joam.  Boat  Soc.  N.  H.  1857. 
Echinus 

chiaroticus !  non  Yal.  1846  (err.  typ.)  Marocentrotus  Br. 

pnrpiiratiia ! 

1857. 

McCradt,  in  Tuomey  and  Holmes  Pliocene  fbss.  So.  Ca.  pp.  4  - 10, 1857. 
Pscunmechinus 

ezoletllB  a«  Echinus  variegatus  (Lam.)  1816,  non  Leske. 
Agtusizia 

pari/era. 
Amphidetus 

amplifloniB  »  Echinus  cordatuB  Penn.  1777. 

orthonotus. 
Brissus 

spatiOBUS  »  Spatangus  ▼entricofiiis  Lam.  1816. 
Plagumoius 

Hcdmeaii  «=  Echinus  grandis  Gmel.  1788. 
RaveneUianus » <<        ««  ^ 
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19S7. 

Grubs,  Wieg.  ArchiT.  L  1857. 
lirissui 

panis !  «  Spalangus  ▼ontricosiis  Lam.  1816. 

1857. 

lyORBiGXT,  PaL  fraiM?.  Cr^t.  YL  1857,  p.  454. 

OcdopyguB* 
1857. 

Desor,  Synops.  fichin.  foM.  1857,  pp.  167-338. 

Pileiis. 

Ofideopyyns  (err.  typ.)  Ottlcropygns  Cott.  1856. 

Pttchydypos. 

Sismondift. 

Rnmphia 

Permdu 
MorUmia  (DOB.)  non  Grat.  1851. 

Stenonia 


1857. 

Salter,  Ann.  Mag.  N.  H.  1857,  p.  333,  NaoemJber. 


1857. 

Pmuppi,  Wi^.  Arch.  L  1857. 

Eekinu» 

nuiMllaiiiciis. 

Aihaeia 

Schythai  »»  Eckinoeidan$  Dnfraanii  Blaikv.  1825. 


185a 
PBeadopedina. 

185a 
Cantropjfguu 

185a 


Cottrau,  Rev.  Mag.  ZooL  1858,  Mm. 


Ebrat,  Bull  Soc  GM.  Franc  XV.  1858,  p.  483: 


Desor,  Synops.  fichin.  foes.  1858,  ppu  359-418. 


Hamipatagos. 

185a 

Polyddaria. 
Laptoddaxia. 


QUEXSTEDT,  Der  Jura,  1858,  p.  644,  PL  IL 
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1858. 

MiCHELiN,  Rev.  Mag.  ZooL  1858,  August. 
MdUta 

longiflflsal 


COTTBAU,  Bey.  Mag.  Zool  1859,  pp.  14  -  22,  April 


MiCHELm,  1859. 


Bronn,  Die  KL  il  OrtL  d.  Thier-Reicbs,  1859,  p.  841. 


CoTTEAU,  fichin.  Sartihe,  1859,  pp.  210,  429. 


1859. 

AsterocidariB. 
PMadoealenia. 

1859. 
Hebertla.* 

1859. 

SekizagUr 

eardaiut. 

1859. 
Anorthopygiis. 

1859. 

MiCHBLiN,  Rev.  Mag.  ZooL  1859,  September, 
BchinarachniuB 

asiatiCTUi !  «  ScuteUa  Rnmphii  Blainy.  1827. 
Anstraliae !  =   "  •*  "         " 

nndnlatos !  =    ''  '<  ^         "*• 

Pofyaster  non  Gray,  1840. 

elegans !  »  Lagana  decagona  Less.  1841. 

1860. 

CoTTEAU,  Ball.  Soc.  G^ol.  Franc.  XYII.  1860,  p.  878,  Mars. 

BbtaroddailB. 


1860. 

Stallon,  Bajonn.  da  Jara  Sap.  de  Montbfeliard.  1860. 

PaeadodeBorella. 


1860. 

L.  AoASSiz,  Proc.  B.  S.  N.  H.  1860,  p.  262,  Mau 
P^fgorhynehus 
sp.! 

1860. 

CoTTEAU,  ficliin.  SarUie,  1860. 

Ecliinocyphiis. 

*  Know  this  from  Ck>TTEAU'8  quotation  only. 
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1860. 

Matbb,  Faunula  d.  Mar.  Sandst  1860,  p.  11,  AugusL 

IieioBpatazign& 
1860. 

CoTTBAU,  fichin.  Tonne,  XL  1860,  p.  83. 

Phyllobrissiis. 

1860. 

Meek  &  Worthen,  Froc.  A.  N.  S.  Fhila.  1860,  pp.  896, 472. 

Melonechiniis 
OligoponiB. 

1860. 

Holmes,  Port  Flio.  foes.  So.  Ca.  1860,  p.  5,  PL  11./.  2. 

AnapeBus 

caroliniis!  —>  Echintu  prmctnlatiis  Lam.  1816. 

1861. 

Thomson,  Edinb.  New  PhiL  Jour.  1861,  January. 

EcfainocyBlitaB. 
1861. 

Cotteau,  PaL  fran^.  Cr6t  YII.  1861,  p.  96,  July. 

Beteroealenia. 
1861. 

MiCHELiN,  Bev.  Mag.  ZooL  1861,  July. 
Lobophora 

Deplanchei !  —  Mellita  laevis  Klein,  1734. 

Ofypeaster 

Saiaseti !  ->  Echinanthus  hmnile  Lrskr,  1778. 


1861. 
LeioBoma. 

1861. 
Lapidechinua. 

1861. 

TVipybis 

fragUUl 

1862. 


Cotteau,  £chin.  Sarthe,  1861,  p.  403. 


Hall,  PreL  Notice  new  sp.  CriiioidB,  1861,  p.  18. 


Sars,  Norges  Echin.  1861,  p.  96,  June, 


Cotteau,  Bev.  Mag.  ZooL  1862,  p.  72,  Mai 


Hetarolampaa. 
Haterodiadama 
Orthoddaria  non  A.  Ao.  1863. 
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1862. 

Stallon,  £tude8  paldont  8.  le  terr.  JurasB.  Hant  Jura;  SnppL  1862,  pp.  4,  5. 

PMadoddaris. 
Boniipsrgiis. 

1862. 

DujABDiK  et  HuF^  Zooph.  fichinodermes,  1862. 
Leioeidarii 

hyttrixX 

papiUatal 

affmisl 

Stokesil 

Thouarni ! 

Dana€\ 

Sahnacis 

DeBmoiiIliisii  (err.  tjp.)  Diuttramierl  Agass. 
MelebOBis  (err.  typ.)  MelobOBis  Gib.  1850. 

mirahilis, 
Pkammechintu 

pulcheUui ! 

pusttilaius ! 

decar(xiusl 

lonfftspinus ! 

laganoitUsl 

mageUanicus ! 

actctdatus ! 
Svkaerechinus 

etculenttisl 

gibbostis ! 
Taxopnetjutes 

ciequitvberculixtui  1 
Tripnevttes 

fcuciatutl 

angulosusl 
MieheUnia  Don  Eoninck,  1842. 

elegansl 
Padophora 

Msrtcrmt 
BriaopM 

exeavaius ! 

PkiUppii ! 
Eehinolampai 

ovaiwX 

1862. 

MiCHELiN,  in  Maillard,  notes  8.  Bourbon,  Annexe  A.  1862. 

Keraiaphoms 

Maillardi! 
Savignya 

Frappierl !  «->  Agtropyga  Desorii  Ao.  1846. 
THpneusU$ 

filBCmi!  «->  Oidarii  sardica  Leskb,  1778. 

I    SB  '^  M  <*  <* 
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1862.     MicUBLiN  (continued). 
T\iX0pneustes 

indianns! 

7AlNI/Ml/cf</M« 

MMoareignamm !  —  SJMtangus  plannlatoB  Lah.  1816. 


1863. 

Padlnoptlfl* 
BrlMopatagiis. 


CoTTEAU,  £chin.  foss.  des  Pyren.  1868. 


1863. 


Bklval,  Bull  Acad.  Brox.  XV.  1863,  p.  419,  MardL 

GHilMbroehtii  «  Bckimodueus  emaxgiiiatiiB  Lbskb,  1778. 


1863. 


Ttaimooidarto. 


CoTTKAU.  PaL  Frmn^  Cr§t  YII.  186S,  April 


1863. 
Ortiioptlfl. 


COTTKAU,  ficbin.  Sirtlie,  186S,  p.  399. 


mofodimdaMu 


CoTTKAr,  Rer.  Mag.  ZooL  1863,  fk  77,  J\ 


A.  AoASSti*  Boll  MiuL  Comp.  ZobL  1. 1863,  Jiyio^. 


atnor !  —  (Yffan>«  matQlazim  Lam.  18l6w 

«ifRii«4! 


n«kiPi«i !  «K>n  LiM.  <»  CVAmlMf 


Lam.  1816. 


<SUr«4i« 


ScHiTT.  mi. 


Pui^irrc 
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1863.     A.  AoASSiz  (continued). 

Diadema 

pancispiniim  1  »  Diadema  ietosa  (Ghray,)  1825. 
meadcaniim  1 

globulOfilim !  »  Diadema  ietosa  (Ghray,)  1825. 
Echinocidaris 

Davisii !  ==  Echinus  pnnctnlatiis  Lam.  1816. 

incisa !  «=  Echinus  steUatus  Bladty.  1825. 
Echinoatrephns 

aciciilatiis !  —  Echinometra  setosa  Ruhph.  1705. 
Acrocladia 

cnspidata !  »  Echinus  trigonarius  Lam.  1816. 

Podophora 

Quoyi\ 
Echinometra 

Van  Bninti ! 

mpicola  I  =^  Echinometra  Van  Bmnti  A.  Ao.  1868. 

microtnberciilata !  >»  Echinus  lucunter  (Lam.)  non  Linn. 

viridis! 

plana !  «  Echinometra  vixidifl  A.  Ag.  1863. 
Paraiialenia 

gratioaa! 
Tozoddaris 

Delalafidi ! 

mexicana  I  (A.  Ag.)  non  Ag. 

frandscana! 

Loxechinus 

purpuraius  I 
Psammechinus 

chlaroticus ! 
S^haerechinus 

granularis ! 
Temnopleurus 

Eeevesiil  non  Gbay  »  CidariB  torenmatica  Klein,  1734. 

Toreumatica 

concava !  non  Gbat  i-^  Temnopilewrus  Reynaudi  Ag«  1846. 
Melohosis 

rarispinus ! 

Lytechinus 

caroUnus  I  =»  Echinus  variegaius  (Lam.)  non  Lssks. 
variegatus ! 

atlanticns ! -»     "  u  u       u 

Hemiechinus  Gib.  MS. 
Boletia 

granulata! 
roaea! 

IVipneustes 

dapraoiiuii  I 
S^jfpatioe 

yifdacea !  ->  Oidaris  sardica  Leske,  1778. 
trigrlcaiiB !  —     ^  ^  *^       ^ 


■*  •- 
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1863«     A  A0A88IZ  (continued). 

Stdlonocl]rpTi8  Agass. 

placunaritu ! 
prosiraiutl 

rotnndiis! 
RhaphidocljTpus 

seuti/ormu ! 

microtuberciilatiiB !  «->  Bekinus  retlciilatiis  Lin.  175a. 

Humphia 

Lesueuri ! 

pacifiCTis!  Agass. 
Kletnia 

nigra !  «->  Meoma  grandia  Grat,  1851. 
Rhyeaobriaana 

niger ! 

Zanthobriaaiia. 

Oaxotti!  ->  SpatohguM  atemalia  Lam.  1816. 


S.  P.  Woodward,  Geologist,  186S,  September. 

Scfainothnxia. 


A.  Agassiz,  IVoc.  Acad.  Nat  Scien.  Fhil^  18M,  December. 
PkyOitcantkut 

foatigara !  Barn.  »  Cidarite*  imperialla  Lam.  1816. 
DiadcMM 

nndmn !  »  Diadema  setota  (Ghray,)  1825. 
Tbiichodiadema 

Rodgandi! 

CoiobocentrotH$ 

Lesket !  (err.  t  jp.)  MertensiL 
Btkinometra 

bninea !  »  ErkimHs  iucumter  (Lam.)  doo  Linn. 
Glyptocidaria 
craiuilaxia! 

Taxtfcidixris 

Hilda! 

craaaiapiiia!  ->  Bekimms  tnbarculatiia  Lam.  1816. 

globaloaa !  »  Tozoddaria  franciacana  A.  Ag.  1862. 

depreaaa! 

IhamwteckiHMS 

intannediaa !  Barn. 
polchaniimia !  Barn. 

caxnoaua !  Barn.  i.  Eckinms  Brobachiaoaia  Mull.  1776. 

elagana !  »«  Toraiimatica  HardwicUi  Grat,  1855. 
Anthacbiniia 

roaaoa ! «-  JRcrocypkus  macQlatoa  Ag.  1841. 
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1863.     A.  A0A88IZ  (continued). 

Tamnotrema 

Bcnlpta!  »  Toremnatica  Hardwickii  Gray,  1855. 

Lciganum 

Pntnami !  Barn. 
Scaphechinns !  Barn. 

mirabilis !  Barn. 
Lobophora 

tezta!  »  Mellita  laevis  Klein,  1734. 

Maretia 

alta! 

Lavenia 

triangolaxis !  =  Spatangus  sabcaxinatiiB  Gray,  1845. 

Eehinocardium 

StimpBOni !  »  Echinocardium  australe  Gray,  1851. 


1863. 

Belval,  Bull.  Acad.  Brox.  XYL  1868,  p.  198,  August. 

Lobophora 

Dnbnsii  «  Echinoditcus  aoritiis  Leske,  1778. 


1864. 

LitTKEN,  Bid.  til  Kunds.  om  Echin.  1864. 

PsUechinns 

variegatut ! 
Meoma 

verUricosa ! 
Mchinocidaris 

longispina !  »  Echinu$  stellatas  Blainv.  1825. 
(Xypeaster 

Riisei !  •»  Stolonocljrpns  rotnndiis  A.  Aa.  1863. 
Ag<u9izia 

ovnlmn !  =  Agaatoia  acrobicnlata  Val.  1846. 

GonioeidarU 

tubaria  I 

Anthocidaiia 

komalostoma ! 
eurythrogramma  I 

EUipBechinns 

macroBtomiiB ! 

£ekinometra 

Michdini  I  non  De8. 

arbacia !  =  Parasalenia  gratioaa  A.  Ao.  1863. 

Psammechinus 

▼ermcnlatns !  —  Oidaris  angoloaa  Leske,  1778. 
RaTenellia 
Chaetodisciifi 

Bcntella !  ->  Scaphechinns  mlrabilia  Barn.  1868. 
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1864i.     LuTKKN  (continued). 

crinniirariiiii  2 

8pha«rleehinii8  (err.  tjp.)  Sphaerechiniis  Des.  1856. 


iWictMia  I 


1865. 

Conrad,  T.  A.,  Plnoc  Acad.  N.  &  FhiU.  1865,  {k  74. 

Macrophorm 

Befainlanthiis  (err.  typ.)  Bcfainantliiis  Brbtn.  1732. 

JSekimoenrdimm 


1865. 

Martens,  Monatalk  Ak.  Berlin,  1865,  MOn. 

JapoBica !  «  Scaphadiiiias  mtraUUs  B.akk.  186a. 


B^^UCHB,  Wkg.  AidttT.  L  1865^  p^  »4. 


% 

PaUiatt !  «•  UadaMa  H^^'i.^tiiwm  Sc&nnr.  171L 


Grcbi^  Jikra4ler.  d.  ScUeo.  Gtt.  1863^ 


Wv\RT«x  j^  Mns.  PklMMikcx.  G<«)iv3«7  af1tiBBi<  T^  IL  IMI^  ^  MS. 


CVrttLAr^  ISL  ftw^-  TIL  Tor.  CM.  l$(C  il  : 


Grat.  Ftw.  ImL  Sik.  L»taL  IfiK^  f.  17k 


laC 
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CoTTEAU,  Bey.  Mag.  Zool.  1866,  /urn,  JuUUt. 


1866. 

Leiopadiiia. 
Scfainopedina. 

1866. 

Vbrbill,  Froc.  Host  Soc.  N.  H.  1866  p.  840,  July. 

Enryechinus 

gramUaius ! 

Ihrobachiensis ! 

hvidits 

gibbus !  (err.  tjp.)  Echinus  gibbOBQS  Val.  1846. 

Delalandii 

1866. 

Martens,  Wieg.  Archiv.  XXXIL  1866. 

Temnopletinu 

japonicusl  »  Temnoj^urtu  Hardwickii  Gray,  1855. 
Eehintu 

difignnctiiB !  =  Toxocidaris  depressa  A.  Ag.  1863. 
Boletia 

radiata!  »  Ptcmmechinus  pnlclierriiniis  Barn,  in  A.  Ao.  1863. 

pdizonalis, 
Toxocidaris 

pnrptirea!  »  Echinus  tnbercnlatiiB  Lam.  1816. 

Oidaris 

cirdnnata  MS.  Amsterd.  Mus.  i»  Oidarites  annnlifiBra  Lam.  1816. 

fiLstigera  I    . 
Diadema 

calamare ! 
Sabnacis 

pyrcunidata ! 

conica !  =  Salmacis  Blilcatns  Ag.  1846. 
Clypeaster 

testudinarius  I 

Nocleoliis !  (err.  tjp.)  Nncleolites  Lam.  1801. 

epigonusl 

1866. 

Martens,  VerhL  d.  E.  K.  Zool.  Bot  Ges.  Wien,  1866,  p.  881. 
Acrocladia 

planiSBima !  »  Cidaria  mammillata  Klein,  1734. 

1866. 

ScHULTZB,  L.,  Echinod.  d.  Eifler  Ealkes.  Denk.  schr.  Wien.  Akad.,  1866. 

Xenoddaxia. 
1867. 

COTTBAU,  PaL  fiim9.  VIL  Terr.  Crdt  1867,  p.  822,  January. 

Micropediiia. 
1867. 

Grubs,  Jahresb.  d.  Schles.  Ges.  f.  Vat.  Cult  1867,  April 

varimn! 


i 
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1867.     Orubk  {continued^. 

Salmaeis 

mbrotlnetns  I  —  S(^maeu  railBplniis  Ao.  1846. 
festLvos !  —  ..        - 


1867. 

Yebbill,  Notes  on  Radiata,  Trana.  Conn.  Acad.  1867 ;  in  lUpiint,  Jtmi. 


coronatal 

AtiTopyga 

▼ennsta!  —  Ci'itorto* pnlvliiata  Lam.  1616. 
Ptammtehinut 

pietOB  1  —  Eehintu  BemltaberculotDS  Val.  1847. 
ZsfecAtntM 

Boletia 

vlrldiB  I  —  E(A\nm  clUorotlciis  Vai..  1846. 
Euryeehitttu 

imbecUIis  t  —  Eehintu  gibboenB  Val.  1846. 
Toxoyneuatet 

sp.  I  —  TozoddozlB  m^Mona  (JL  Ag.)  1863. 
Mtcopt 

ocddantalis  I  ~  ^uope  mlcrppora  Ao.  1841. 
AstzielypenB 


J/eCtfa 

padfloal 
StolonlolypeiiB  (err.  typ.)  Stolonoclypns  Ao.  1868. 

rotundual 
Britna 

obeawl 

Meoma 

nigral 
Mialia 

nobUlB  I  —  Bekimu  nwmlfflnw  Gukl.  1788. 

CfartOil 

1S67. 

Uabteks,  Wieg.  Arch.  XXXIU.  1867,  p,  112. 
Enei^ 

abeiraiis !  —  Eneope  Michelinl  Ao.  1841. 


LovEM,  Ofv.  K.  Vet  Akad.  Fiirh.  1867. 

Palaaostoma 


ffliro^lKt ! 


NoBHAN,  iib  Dredging  Report  Shetland  Islandi,  Brit  Au.  Adr.  Be\.  1868,  p.  814. 
Toxopneuttei 

piotns !  —  EehinvM  lM>baoliieil>ts  Mdll.  1776.  
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1868.     Norman  (continued). 
Eehinocardium 

pennatifldiim. 

Spalkmgui 

meridianalu !  (Nonn.)  et  aact  anglic.  non  Risso  —  Spatan^t  Raschi  Loyen,  1869. 

1868. 

Laube,  Echin.  d.  Vicentin.  Tertiargebiets,  Akad.  Wien.  p.  18, 1868. 

ChxyBomelon. 
1868. 

Troschel,  Nieder  Hess.  GeselL  £  Nat.  a.  Heilkun.  1868,  July. 

CmstnliuDi 

gratolans !  =  Astridypeus  Manni  Vebrill,  1867. 


WoRTHEN  &  Meek,  GeoL  PaL  lUinois,  IIL  1868,  p.  522. 


Grubs,  Monalsb.  Berlin,  Ak.  1868,  Mstnu 


1868. 

Lepidesthes. 

1868. 

Anochanus 

Binensifl ! 

1869. 

Yerrill,  Proc.  Bost  Soc.  N.  H.  1869,  ApriL 
Dtioria 

nodosa !  »  Desoria  australis  Gray,  1851. 

1869. 

CoTTEAU,  Bev.  Mag.  Zodl.  1869,  MaL 

Echinodiadema  (Cott.)  non  Yerrill,  1867. 

1869. 

LovEN,  Ofv.  a£  K«  Yetensk.  Ak.  Forh.  1869. 
SpcUangits 

Raschi! 

1869. 

Thomson,  Dredging  Rept.  Porcnpine,  Proc.  R.  S.  1869. 

Calveria 

hystrix! 

1869. 

Troschel,  Yerhandl.  N.  H.  Y.  Rhein.  lu  Wert.  1869,  p.  96. 

PModoboletia 

macQlata!  «  Toxopneuttes  indianus  Mich.  1862. 

•tonoatoma !  —  BoMa  graniilata  A.  Ao.  1863. 
JFMgpAoro 

^piadriaartata  —  Colobocdiitrotiui  Martenaii  Bb.  1835. 
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1869. 

£.  V.  Martens,  Decken's  Reise  in  Ost.  Africa,  Seesterne  a.  Seeig.  v.  Sandbar,  1869. 

BxysaxiB  (err.  typ.)  BriSBUS  Klein,  1734. 
$temalis. 
bictnctus, 
carinatus, 
compresstu. 

1869. 

A.  AoAssiz,  PreliiiL  Report  EchinL  Bull.  M.  C.  Z.  II.  1869,  p.  9,  October, 
Oidaris 

annuUUa !  non  Grat,  i-s  ddarites  tribnloides  Lam.  1816. 
DorocidariB 

abjrasicola ! »  Cidaris  papillata  Leske,  1778. 

hy$trxx ! 
papiUata  I 
affints ! 
Stoiesii ! 

Salenocidaria 

▼arispina! 
Caenopedina 

cnbensis! 
Pododdaria 

Bcu^pta! 

gracilis! 

Fltmimffii !  non  Balu  »  Echintu  norvegiCIUI  D.  a  K.  1844. 

Genoddaria 

macnlata! 
Trigonocidaria 

alUda! 

Siviimoeijfpus 

RaTenellii! 

£meope 

Gkiesbachii  (err.  typ.)  Gkiesbrtehtii. 
EckinokiWfpiU 

caratomoides !  «-*  Eeh%noiampa$  dapreaBDB  Grat,  1851. 
Rhyncholampaa 

carihhaearum  ! 

Haolampaa 

roateUatna ! 


miranda! 

iMomotms  (A.  Ag.)  non  SchQn.  1817. 

firagiUa! 
azcantrica! 

£eJkimocaniimm 

la«¥igastttr!  »  EeJkinoeardimm  paonatifidlim  Noajf.  1868. 
Kmrisii  I 
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1869.     A.  AoASSiz  (continued). 

Schtzcuter 

cubensis !  non  d*ORB.  in  Ag.  C.  R.  »  Brisstis  fragUis  D.  o.  K.  1844. 
IXadema 

mexicanum !  juv.  non  A.  Ag.  =  Ecfainodiadema  coronata  Vebrill.  1867. 
Ljfteehtnui 

semtttibereulatus ! 
Jploffianotus 

nobUu  I 


1869. 

Perkier,  P^iceU.  Th^se  Fac.  Scienc.  Paris,  1869. 

Oidaris 

roaacens !  Rousseau  =  Oidarites  annnlifera  Lam.  1816. 

Callao !  »  Cidarii  Danae  Ag.  1846. 
Echiniu 

lazaroides !  (err.  tjp.)  laganoides  =  Echinui  molaris  BlaiKT. 
Piammechinus 

No.  248 !  =s  Echinus  variegcUus  (Lam.)  1816,  dod  Leske. 
IVipneustet 

bicolor  !  Val.  »  Cidarii  sardica  Klein,  1734. 
Echinometra 

Na  274 1  »  Echinus  pnrptiratiis  Stihps.  1857. 
Acracladia 

violacea !  Blaint.  «=  Echinus  trigonarius  Lam.  1816. 
serialis !  Val.  »  Cidaris  mamxnillata  Klein,  1734. 

Echinolampas 

cyclostomns  1  »  Scutum  OTatun  Klein,  1 734. 

Hellei !  Val.  «=  Echinolampas  Richardi  (DesmL)  1837,  non  Desmt. 
Brissopsis 

panna !  Val.  »  Brissus  lyrifiar  Forbes,  1841. 

No.  18 !  =  "  *•  "  " 

Breynia 

nigra ! 
AmphidL 

Novae  Zelandiae !  Val.  «  Echinocardium  australe  Gray,  1851. 

No.  71 !  a.  Echinus  cordatus  Penn.  1777. 

No.  193 !  «  Spatagna  flaTeacens  Mull.  1774. 

Oaimardi  I  =»  ? 

Lovenia 

qnadrimacnlata !  Val.  »  Spatangus  plannlatna  Lam.  1816. 


1869. 

Pomel,  Introduc  aux  Cichinodermes,  1869. 

Trachjrpatagna. 

Lalopatagiia  (err.  tjp.)  LeioapatanguB  Meter,  1860. 

d^l^ressus. 
llJfiWit'HIHl  Bgllll 
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1869.     PoMEL  (eontmitedy. 

rentricoius. 


gibberuhu. 

bolbastar. 


ll6ft0rOpII01l8t6B> 

bjpBodjpjm. 


Bckinolamp€U 

Bottae !  »  ScQtiim  ovatum  Klein,  1734 
amphiBalnnia. 
prodiadoma. 
glypliopiioiiatQB. 

maleboais  (err.  typ.)  BUloboaiB  Gir.  1850. 
micropaidia. 
arbadna. 
BchiiachiniiB 

semitubereuiahu. 

variegatut 

excavatus. 

oligoplijriiia- 

Olopnenstea  (err.  tjp.)  Holopneiiataa  Ao.  1841. 


Wrigktia  (Pomel)  Don  Agass.  1862. 


1870. 

G.  O.  Sabs,  Nje  Echin.  Vid.  Seldc  Forii.  1871. 

Hckinui 

depreuut  noD  Blaint. 
ToxopneusUi 

palUdiia  =  Eckinui  Drobachlmiris  Mull.  1776. 


1870. 

Ykrrill,  SilL  Joam.  1870,  p.  93,  January, 
Clypeatter 

speciOBiiB !  »  EMnamihuM  tastadinarius  Grat,  1851. 

Et^eope 

califoniica! 


1870. 

Desmoulixs,  Act.  Soc.  Linn.  Bordeaox,  1870. 
EckinoUtmpas 

Rangii  »  Eek%nolampa$  Hellei  Val.  in  Perr.  1869. 
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1871. 

Verrill,  Notes  on  Badiata,  Trans.  Conn.  Acad.  1871,  F^nruary  and  March. 

Ploffianoiui 

africanns ! 

BoUtia 

picta ! 

Evechinus 

chhrotictu ! 
Toxocidarit 

homalostoma ! 

eurythrogrtunma ! 
a^easter 

testudinaritu !  =  Echinantkm  testndinarins  Grat,  1851. 

1871. 

A.  AoASSiz,  Ball.  M.  C.Z.  No.  5,  IL  1871,  April;  Snppl.  to  Bull.  No.  9,  L  1869. 

CodopUurus 

MaiUoardi ! 
sp. 

1871. 

Costa,  O  6.,  Monog.  degli  Echinocjami  yvr  e  fbss. 1871 . 

Eckinocyamui 

parthenopaeus  »  Spatagns  pnsilliis  Mull.  1776. 
specioBns  =  **  u  u        « 

1872. 

A.  AoAssiz,  Freliminuy  Notice  of  a  few  Echini,  BulL  M.  C.  Z.  III.  Na  4, 1872,  January. 
Strtmgyiocentratiu 

armiger! 

Sphaerechinui 

Anstraliae  I 

AfMypnetuUt 

pentagonus ! 
infiatus !  Lutk. 
purpuxesceiiB !  Lutk. 

Holopneu»te$ 

infiatus ! 

purpvare9een$\ 
SpaUmgus 

Ltttkeni! 
Lovenial 

cordifbrmis  1  Lutk. 
Moera 

Btjrgia  I  Lutk. 
Rhynoteiflsus 

pyramidalis ! 


SYNONYMY. 


This  second  series  of  lists  contains  the  Sjmonymy,  which  I  look  upon  as 
the  Mstory  of  the  specks  (not  its  Natural  History).     The  synonymes  quoted 

have  all  been  taken  from  the  originals  unless  otherwise  marked  (teste ), 

giving  the  authority  for  their  accuracy.  The  (!)  therefore  does  not  mean 
tiiat  I  have  verified  the  quotation,  but  that  I  have  examined  authentic 
specimens.  The  genera  adopted  in  this  revision,  as  well  as  the  species  in 
their  respective  genera,  are  arranged  alphabetically.  In  the  descriptive  part 
of  the  text  the  references  for  the  name  adopted  and  for  the  original  name 
alone  are  given  ;  the  notation  is  as  follows  :  — 

Temnoplenms  torenmaticiiB 

Cidaria  toreumatica !  Klein,  1 7S4,  Nat  Disp.  £ch. 
Temnoplearas  torewtuUicus  I  Ac  ass.  1841,  Monog.  Scut 

Amblypnenstes  griseiiB 

Eckinw  griBeoB !  Lam.  1816,  An.  s.  Vert 
AxnblypneoBteB  griseusl  Agabs.  1841,  Monog.  Scut 

the  character  of  the  type,  of  the  original  name,  always  showing  the  rela- 
tions of  the  specific  and  generic  names  at  the  time  the  species  was  described, 
as  in  the  Chronological  List.  Not  to  introduce  too  many  doubtful  syno- 
nymes, a  general  concordance  of  all  the  names  given  to  Echini,  including 
MS.  names  mentioned,  is  added,  where  doubtful  synonymes  will  be  found 
recorded  by  referring  them  to  some  species  of  this  Revision;  this  may 
serve  as  a  ready  reference  for  all  the  known  species.  To  supplement  the 
Chronological,  Synonymic,  and  Alphabetical  lists,  I  shall  add  a  Systematic 
Index  of  the  species,  mentioned  in  this  Revision,  giving  the  original  name 
and  the  principal  localities.  As  it  was  found  impossible  to  add  to  each 
citation  a  locality  without  introducing  too  much  doubtful  material,  only 
accurate  localities  are  quoted.  For  each  species  I  have  given  a  complete 
list  of  all  the  localities  from  which  specimens  are  recorded,  with  their 
authorities,  indicating  at  the  same  time  by  the  usual  mark  (!)  whenever 
I  have  seen  the  specimens  mentioned.  In  the  Geographical  Lists  the 
species  found  in  any  one  locality  will  be  so  arranged  as  to  show  the  faimal 
peculiarity  of  a  region,  while  the  exact  range  of  each  species  ia  always 
carefully  specified  with  its  synonymy.  (*)  denotes  that  specimens  are  in 
the  Coll.  M.  C.  Z. 


AGASSIZIA. 


Val.  1846.    Voyage  Vdnus. 
Agassizia  AoASS.  1847.    Cat.  Rais.  Ann.  Sc  Nat,  Vlll.  p.  20. 

AgasBisia  ezcentrica 

Agassizia  ezcentrica !  A.  AoASS.  1869.    Bull  M.  C.  Z.,  I.  p.  276.    Straits  of  Florida. 

^Brissopsis  porifems  Rav.  1848.    Echin.  So.  Ca. 

?  Agassizia  porifera  McCradt,  1851.    In  Piioc.  Foss.  Sa  Ca.,  PL  Lf,  5. 

*Off  Tortugas,  35,  36  fms.  45  fms. !  ^Florida  Gulf  Stream !  (Pourtal^s). 
Agassizia  scrobiculata 

AgasBizia  scrobiculata  I  Val.  1846.    Voyage  Vdnus,  Zooph^  PL  Lf.  2,    Peru. 
Agassizia  scrobiculata  \  Val.  1847.    In  Agass.  C.  R  Ann.  Sc.  Nat,  VIII.  p.  20. 

Gray,  1855.    Cat  Recent  Echini,  p.  62. 
«'  I  DUJ.  Uvpty  1862.    £chin.,  p.  604. 

1  A.  AoASS.  1863.    Bull.  M.  C.  Z.,  I.  p.  28.    Panama. 
!  Perrier,  1869.    Pddicell.,  p.  177. 
Agassizia  subrotunda!  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  133. 

I      "      1855.    Cat  RecEch.,  p.  63.,  P/. ///./.  f.    Australia? 
»*         !  Verrill,  1870.    Sill.  Joum.,  XLIX.  p.  95. 
"         !        «*  1869.    Proc.  Bost  S.  N.  H.,  p.  882. 

!        '<         1871.    Notes  on  Itadiata,  p.  593. 

Agassizia  ovulom !  LOtk.  1864.    Bidrag p.  134,  P/.  //.  /.  8,    Boccones. 

<«  '*      !  Verrill,  1867.    Notes  on  Radiata,  p  320.    Panama. 

^Panama  (A.  Agassiz,  Jewett)  ;  *Peru  (J.  d.  P.) ;  Boccones !  (Mus.  Cop) ;  La  Paz !  (Pedersen, 
Yale  ColL). 
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AMBLYPNEUSTES. 

Echinus  Lamk.  1816.    A.  s.  V.     (pars.) 
Amblypneustea  Aoass.  1841.    Introd.  Monog.  Scut 
AmUgpneusies  Aoass.  1846.     C.  R  Ann.  Sc.  Nat,  VH.  p.  362. 
Codeohinoa  Des.  1855.    Synops.  £ch.  foss. 

AmUypneiistas  formosns 

AmUgpneustes  formoBus  !  Val.  1846.    Voyage  Vdnus,  Zooph.,  PL  Il.f.  f. 
**  fumrnus !  Duj.  Hupi^,  1862.    fichin.,  p.  518. 

«  Bcalaris!  Agass.  1846.    C.  R  Ann.  Sc.  Nat,  VI.  p.  362.    New  Holland. 

''  scalaris  I  Duj.  Hupi^,  1862.    £cbin.,  p.  518. 

? Galapagos!  (J.  d.  P.);  ^Australia;  Tasmania!  Adelaide!  (Brit  Mus.). 
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AmUypneiuitas  grisens 

Echinus  griBeus  1  Blainv.  1825.    Diet.  S.  N.  Oursin,  p.  81. 
Echintis  grisetul  Blainv.  1834.    Actitool.,  p.  227. 

«  ««      !  Desml.  1837.     Syn.,  p.  274. 

Ambljpneustes  grisetul  Aoass.  1841.    Monog.  Scut  Introd. 

"  ««     !  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI  p.  862.    Vamkora 

Amblypneustes  griseusl  Duj.  HuFlf,  1862.    fichin.,  p.  518. 

♦Australia !  ♦New  Zealand !  (Wright) ;  Port  Jackson !  (Mus.  Stutt) ;  Vanikoro !  (J.  d.  P.) ; 
Adelaide  I  Van  Diemeu's  Land  !  Port  Philip !  Murray  Biv.  I  New  Zealand  I  (Brit  Mus.) 

AmblypnoiuitaB  ovum 

Echinus  ovum !  Lamk.  1816.    An.  s.  Vert,  p.  48.    Australia? 
Echinus  ovum  I  Blainv.  1825.    Diet  S.  N.  Oursin,  p.  81. 
»<         "     I  Blainv.  1834.    AetinoL,  p.  227. 
«         "     Desml.  1837.    Syn.,  p.  274. 
Amblypneustes  ovum  Agass.  1841.    Int  Anat  Eeh.,  p.  ix. 

*<  <'    1  Agass.  1846.    C.  B.  Ann.  Sc  Nat,  VI.  p.  862. 

"    !  Duj.  Huprf,  1862.    fichm.,  p.  517. 
'<  textiliB  1  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  862. 

<'  textUis !  Duj.  Hup^,  1862.    £chin.,  p.  518. 

''  aerialia  1  Agass.  1846.    C.  H.  Ann.  Sc  Nat,  VL  p.  862. 

'*  serialis  I  Duj.  Hup^  1862.    £chin.,  p.  518. 

♦Australia !  ♦Hobart  Town !  (Hamb'g  Mus.)  ;  ♦Van  Diemen's  Land  I  (B.  M.  Wright) ;  Port 
Jackson !  (Mus.  Stutt)  ;  Port  Lincoln  I  Port  Philip  I  Tasmania  I  (Brit  Mus.). 

Amblypneiuitas  pallidtiB 

Echinus  pallidus  I  Lamk,  1816.    An.  s.  Vert,  p.  48. 
«<       paUidus  DesLong.  1824.    Enc.  M^th.,  II.  p.  591. 
**      !  Blainv.  1825.    Diet  S.  N.  Oursin,  p.  81. 
"      !  Blainv.  1834.    Actinol.,  p.  227. 
"        Desml.  1837.    Syn.,  p.  274. 
"        {Amblypneustes)  paUidus !  Val.  1846.    Voyage  Vdnus,  Zooph.,  PI  11,  f.  1. 
Amldypneustes  paUidus  I  Aqa&s.  1SA6.    C.  R.  Ann.  Sc  Nat,  VL  p.  862     Australia. 
*«  "        !  Duj.  Huprf,  1862.    fichin.,  p.  518. 

♦M.  C.  Z. ;  Port  Jackson  I  (Mus.  Stutt) ;  Holdfast  Bay !  Murray  Riv. !  Port  Philip !  Adelaide  t 
Feejee  Islands !  (Brit.  Mus.) ;  Vanikoro  I  (J.  d.  P.). 

AmUypneiiBtes  pentagonns 

Amblypneustes  pentasonus  1  A.  Ao.  1872,  Bull  M.  C.  Z.,  III.  Na  5.    Mauritius? 
♦Mauritius  (Brandt). 

t  (ECHINOBRISSUS.)    Anochanus. 

Anochanus  Grube,  1868.    Monatsb.  d.  Akad.  Berlin,  March,  p.  178. 

AnochantiB  Binensifl 

Anochanus  sinensla  1  Grubs,  1868.    Monatsb.  d.  Ak.  Berlin,  March,  p.  178.    China  Seas. 
East  India  Islands !  (Grube,  Breslau  Mus.). 

t  When  a  genus  appears  in  parentheses  its  subgenera  are  denoted  by  smaller  type, —  Anochanus. 


it 
it 
it 


90 


SYNONYMY. 


ARACHNOIDES. 

EohinodiBOtiB  Bretk.  1 732.     Schedias.     (pars.) 

Araohnoides  Klein,  1 784.    Nat.  Disp.  £ch. 

Echinus  Lin.  1 758.     Syst.  Nat     (pars.) 

EohinarachnioB  Leske,  1778.    Kl.  Add.  (non  Gray,  nee  AoASS.) 

Boutella  Lamk.  1816.     An.  s.  Vert,    (pars.) 

Echinofliscus  Blainv.  1880.     Actinol.     (pars.) 

Arachnoides  AoASS.  1841.     Monog.  Scut,  p.  94. 

Araohnoides  placenta 

RuMPH.  1 705.    Amb.  Bar.  Kam.,  PL  XIV.  /  o. 

EohinodiBcoB  maximus Bretn.  1782.    Schedias.,  p.  64,  PL  VII.  f.  7,  8, 

Araohnoides  Klein,  1734.    Nat.  Disp.  Ech.,  PL  XX.  f,  a^  b. 

GuALTERi,  1 742.    Index  Test,  PL  CX.  /.  o. 

Seba,  1 758.    Thes.,  III.  PL  XV.  f.  21,  ^. 

Echinus  plaoenta  Linn.  1758.     Syst  N.,  ed.  X.  p.  666. 

"        p/ac^n/a  Gmel.  1788.    Linn.  Syst,  8195. 
Boutella     '*     I  Lamk.  1816.    An.  s.  Vert,  p.  11.    So.  Pacific. 
Scutella        "     !  Blainv.  1827.    Diet.  S.  N.  Scut,  p.  225. 

"  *«     Desml.  1887.     Syn.,  p.  228. 

Bohinaraohinus  placenta !  Leske,  1778.    Kl.  Add.,  PL  XX.  f.  a,  b. 
Echinarachnius placental  Gray,  1825.     Ann.  Phil.,  p.  6. 

"         Flem.  1828.    Brit  An.,  p.  479. 
'*      I  AoASS.  1836.     Prod.,  p  188. 

Forbes,  1841.    Brit  Starf.,  p.  1 78.    Shetland  ? 
•*  "      !  Gray,  1848.    Brit  Bad.,  p.  5. 

Echinodiscus  •*      I  Blainv.  1884.    Actinol,  p  64,  PL  VTI.f.  7,  8. 

Arachnoides  *•       I  Agas8.  1841.    Mon.  Scut,  p.  94,  PL  XXI.f.  35-42. 

""  '*      !  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VIL  p.  184.     Amboina,  Salomon  IsL 

"  *'         MtJLL.  1854.     Bau  d.  Ech.,  PL  IV  f,  6.7, 

*'      I  Gray,  1855.     Cat  Rec.  £ch.,  p.  1 8.    Australia. 

Bronn.  1859.     Kl.  u.  Or.  Actin.,  PL  XXXIX.  f.  2. 
"         Duj.  Hurf,  1862.    fichin.,  p,  561. 
Echinarachnius  Zelandiae  !  Gray,  1845.    Deiffb.  Voy.,  II.  p.  265.    New  Zealand. 
Arachnoides  Zelandiae  \  Gray,  1855.    Cat  Rec.  Ech.,  p.  14,  PL  II,  f,  2, 

^Auckland,  *New  Zealand  (Edwards) ;  *Port  Mackay  (Mus.  Godef.) ;  ^Singapore  (Novarra 
Ex.)  *Cape  York  (Salmin) ;  Amboina !  Salomon  Islands !  (J.  d.  P.) ;  Flinder's  Island  I  Torres 
Straits !  Cape  Upstart !  (Brit  Mus.) ;  Burmah !  (Boston  N.  H.  Soc.) ;  Philippme  Islands  I 
(Semper)  ;  Luzon !  (Mus.  Berl.) ;  Timor,  Buru,  Borneo,  New  Holland  (Martens). 


Kl 
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ARBACIA. 

Ci(/aru  Leske,  1778.    Kl.  Addit    (pars.) 

Echinus  Lamk.  1816.     An.  s.  Vert,     (pars.) 

Arbada  Gray  1835.     Proc.  Zool.  Soc.  I-rond.,  p.  58,  April  (non  AoASS.). 

fSohinocidarls  Desml.  1835.     Tabl.  Syn.  July. 

Agaritea  Aoass.  1841.     Introd.  Mon.  Scut 

Tetrapygna  Agass.  1841.     Introd.  Mon.  Scut 

Agarites  Agass.  1846.     C.  R  Ann.  Se.  Nat,  VI. 

Tetrapygus  Agass.  1846.    C.  R.  Ann.  8c.  Nat,  VI. 
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Arbada  Dnfreanii 

Echinus  Dufreanii !  Blaiitv.  1825.    Diet  Sc.  Nat.  O.,  p.  76. 

*«       Dufresniil  Blainv.  1834.     Actinol.,  p.  226. 
Arbaoia        **     !  Gray,  1885.    Proc.  Zool.  Soc.  Lond.,  p.  88. 
Echinocidaria  Dufresnii  Desml.  1837.     Syn.,  p.  806. 

«»  **      !  AGAS8.  1846.     C  R.  Ann.  Sc.  Nat,  VL  p.  358. 

«  "      !  Duj.  Hup^,  1862.    fichin.,  p.  620. 

"  «      !  Perrieii,  1869.    Pedicel.,  p.  144. 

(•  <*        Verrill,  1871.    Notes  on  Radiata,  p.  580. 

Agarites  "      1  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  853. 

Echinocidaris  Schythei  Phil.  1857.     Wieg.  Archiv,  I.  p.  18.     So.  Extrem.  So.  Am. 
"  Schythei  Duj.  Uvvt,  1862.    fichin.,  p.  521. 

"  *«        Perrier,  1869.    Pedic,  p.  145. 

*So.  Am.  So.  Extrem.;  W.  Coast  Patagonia  I  Straits  Magellan!  (Brit  Mus.) ;  Chili!  (EcoL 
Min.)  ;  ?  ?  Madeira  I  (J.  d.  P.) 

Arbada  nigra 

Echinus  niger  MoL  1782.     Chili,  p.  175  (non  Rumph).     Chili. 
Echinocidaris  nigra !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  854.    Peru. 

"  **      MDll.  1854.    Ban  d.  Echin.,  P^ ///./.  i,  f. 

«  "      Bronn,  1859.    Kl.  u.  Ord.  Actin.,  PL  XXXIX.  f.  19,  £0. 

"  "     I  Du.J.  Hupi.  1862.     fichin.,  p.  621. 

«  "     !  Perrier,  1869.    Pedic,  p.  145. 

"  "      Desml.  1871.    Act  Soc.  Linn.  Bord.,  XXVII.,  PI  XI.  f.  7,  8. 

Tetrapygus  niger  \  Agass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VI.  p.  854. 
AriMcia  nigra !  A.  Agass.  1863.    BulL  M.  C.  Z.,  L  p.  20. 

"  "    !  Verrill,  1867.    Notes  on  Radiata,  p.  801. 

Echinocidaris  pustulosa  Desml.  1837.     Syn.,  p.  804  (non  Agass.). 
Echinus  (Agarites)  porpureBcens  I  Val.  1846.    Voyage  V^nus,  Zooph.,  PL  V.f.  L    Peru. 

♦Coquimbo,  Chili  (D'Orbigny) ;  ♦Mexillones,  *Iquique  (Dillingham,  Putnam) ;  ♦Valparaiso, 
♦Caliao  (Edwards);  *Calr1era  (Putnam);  whole  coast  Chili  (Philippi) ;  Cape  Horn!  (Mus. 
Berl.)  ;  ?  Philippine  Islands !  (Semper). 

Arbacia  pnnctnlata 

Echinus  nodi/ormis Seba,  1 758.     Thes.,  III.  PL  X,f.  lO.ahl 

Knorr,  1771.    Delic,  PL  D.  Lf.  9;  PL  D.  lll.f.  6. 

Echinus  ponotulatus !  Lamk.  1816.    An.  s.  Vert,  p.  47.    Grandes  Indes? 
"        punctulatusl  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  75. 
«*  "    .    ^  Blainv.  1884.    Actin.,  p.  226. 

Arbaoia  punctulata !  Gray,  1835.    Proc.  Zodl  Soc.  Lond.,  p.  58.    (Not  Phil.  Mag.,  as  says  Desml.) 
Arbacia  ''        !  Agass.  1836.    Prod.,  p.  23. 

Echinocidaris  **  Desml.  1837.     Syn.,  p.  306. 

<<  <'        1  Agasb.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  353.    W.  Indies,  Sa  Ca. 

I  Duj.  Hupii,  1862.    fichin.,  p.  620. 

*•  "        I  LiJTK.  1864.    Bid.,  p.  97. 

**  '<        1  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I    Straits  Florida. 

**  »*        !  Perrier,  1869.    P^ic,  p.  144. 

"  "        Desml.  1871.    Act  Soc.  Linn.  Bord.  XXVIL  PL  X.f.  i,  f. 

Agarites  "      !  Agass.  1846.    C.  R  Ann.  Sc.  Nat,  VL  p.  858. 

Echinocidaris  Daviaii  I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  p.  20.    Naushon. 

•Naashon  (A.  Agassiz) ;  *Newport  (Wyman) ;  *Cape  Fear,  7  fms. ;  *Florida,  off  Tortugas, 
13,  35,  36,  37,  44,  87,  125  fms. ;  ♦Sand  Key,  20,  120  fms.  (Pourtal^s)  ;  Fort  Monroe  I  Captiva 
Key,  Fla.  I  (Smithson.  Coll.)  ;  ^Beaufort,  N.  C.  (Bickmore)  ;  ^Charleston,  S.  C.  (Agassiz) ; 
♦Charlotte  Harbor  (Maslin,  Wiirdeman)  ;  ♦£.  coast  Fla.  (Barkhardt)  ;  ♦Savannah,  Ga.  (Agassiz) ; 
♦Indian  Key  (Wurdeman) ;  ♦Key  West  (Agassiz)  ;  ♦Hayti  (Weinland). 
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Arbada  pnstnloBa 

CidariB asstdatapuOtdosa Klein,  1 734.    Nat  Disp.  Echin.,  PL  XL/.  A,  B. 
Echinus  liznla  Linn.  1758.     Syst  Nat 

**       Kermesinus Seba,  1758.    Thes.,  IH  PL  X.f.  8, 16. 

Knorr,  1771.     Delic,  P(.Z)./.  7. 

Cidaris  pnstnlosa  Leskb,  1778.    Klein,  Add,  p.  85,  PL  XL/.  A,  B. 
Echinus  pustulasus  Gmbl.  1788.    Linn.  Syst  Nat,  8179. 
"  «        I  Lamk.  1816.    A.  8.  V. 

•*  "  DesLong.    Enc.  M^th.,  PL  CXLI.f.  6,  7. 

I  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  75. 
!  Blainv.  1884.    Actio.,  p.  226,  PL  XX.  f,  £. 
Edw.  in  Cuv.  Rfeg.  An.  Ed.  HI,  PL  XIII.  f.  3. 
AxhaLdai  pustuUfsa  1  Gray,  1835.    Proc.  Zool.  Soc.  Lond.,  April 
Arbacia  "        I  A0A88.  1836.    Prod.,  p.  23. 

Echinocidaris  pustulasal  Agasb.  1846.     C.  R  Ann.  Sc.  Nat,  VL  p.  854  (non  Desml.).    Brazil. 
**  »*        I  Duj.  Huprf,  1862.    fichin.,  p.  621. 

"  **        !  Perrier,  1869.    Pfedic,  p.  144. 

Tetrapygus  **        I  Agass.  1846.    C.  R.  Ann.  Sc  Nat,  VI.  p.  354. 

Echinus  aequituberoolatus  I  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  76. 

<*       aequitubercuUUus  I  Blainv.  1834.    Actin.,  p.  226. 
Echinocidaris  aequitubercukUa  Desml.  1837.     Syn.,  p.  306. 

"  **  I  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VL  p.  354,  PL  XV.  f.  S.     Pa- 

lermo, Algeria. 
•«  **  Aradas,  1853.    Monog.  Ech.  AttL  Gioen.  VIII.  p.  87.    Sicily. 

«  Mull.  1854.    Abhdl.,  VII.  PL  IL,  [11. ,  IV.  (Pluteus). 

Sars,  1857.    Middelh.  Litt  Faun.,  p.  110.    Naples. 
Bronn,  1859.    Kl.  u.  Ord.  Actin ,  p.  338. 
"  I  Duj.  Hupii,  1862.    fichin.,  p.  521. 

!  Desml.  1871.    Act  Soc.  Linn.  Bord.,  XXVII.  PL  XI.  f.  5, 6. 
Tetrapygus  aequitvherculatus !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  354. 
Arbaoia  equituberoulata  Gray,  1835.    Proc.  Zool.  Soc.  Lond.,  p.  38. 
Arbacia  aequituberculcu'a  A.  Agass.  1863.    Boll.  M.  C.  Z.,  I.  p.  20.     FayaL 
Echinus  looulatus  I  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  75. 

*'       locukUus  1  Blainv.  1834.    Actin.,  p.  226. 
Agarites  locukUus  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  353. 
Echinocidaris  loculaial  Desml.  1837.    Syn.,  p.  306. 

«'  "<      I  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  353.    La  Rochelle. 

•*  "      I  Duj.  Hupi,  1862.    fichin.,  p.  521. 

"  **      I  Desml.  1871.    Act  Soc.  Linn.  Bord.,  XXVI.  P/.  X/ 5,  ^. 

Echinus  neapolitanuB  Delle  Chiaje  1825.     An.  senz.  Vert. 

"       (Agarites)  grandinoBUS  I  Val.  1846.     Voyage  V^nus,  PL  XI.  f.  1. 
Echinocidaris  grandinosa  1  Agass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VL  p.  354.    Carthagena. 
**  "         I  Duj.  Huprf,  1862.    fichin.,  p.  521. 

"         !  Perrier,  1869.    P^dic,  p.  145,  P/. /K/.  7. 
Tetrapygus  grandinosus  !  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VL  p.  354. 
Echinocidaris  sinenaia  Mich.    MS.  (Coll.  Cotteau). 

♦Palermo ;  •Naples  (Panceri)  ;  *Fayal  (Dabney,  Higginson)  ;  ♦W.  coast  Italy  (Rigacci) ; 
♦Cape  Verde  Islands  (Bouvier)  ;  ♦Liberia;  ♦Cape  Palmas  (Perkins)  ;  W. coast- Africa!  (J.  d.  P.) ; 
La  Rochelle  (imported,  Desml.) ;  Madeira !  (Smitbson.  ColL)  ;  Dalmatia  (Miiller)  ;  Lessina,  Lissa, 
(Heller) ;  ♦Desterro,  Brazil,  (Fritz  Mailer)  ;  ♦Rio  Janeiro  (Agassiz,  Thayer  £xp.)  ;  ♦Isla  de 
Marecas,  ♦Arma9ao  (Hartt,  Thayer  Exp.)  ;  Brazil  1  (J.  d.  P.). 
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Arbada  spatnligera 

Echinus  {Agariies)  spatiiliger !  Yal.  1846.    Voyage  V^nns,  PL  V.f.  f. 

Echinocidaris  spattUigera !  Agass.  1846.    Cat  R.  Ann.  Sc.  Nat,  YL  p.  358.    Coquimba 

«*  "  I  Duj.  Hurf,  1862.    fich.,  p.  520. 

"  "         I  Verrill,  1867.    Notes  Radiata,  p.  800.    Peru. 

"  "  I  Perrier,  1869.    P^dic.,  p.  144. 

Agariies  •«         !  Agass.  1846.    C.  R.  Ann.  Sc  Nat,  VI  p.  858. 

♦Callao  (Edwards ;  Bradley,  Yale  Coll.)  ;  ♦  W.  coast  S.  Am.  (J.  d.  P.) ;  Paita  I  (Yale  ColL)  ; 
Coquimbo!  (J.  d.  P.)  ;  Gaayaquil!  (Mus.  Cop.)  ;  whole  coast  Chili  (Philippi). 

Arbacia  stellata 

Echinus  stellatus !  (Blainv.)  1825.    Diet  Sc.  Nat  O.,  p.  76  (non  Gmel.) 

«  "       !  Blainv.  1834.     Actin.,  p.  226. 

Arbaoia  stellata  I  Gray,  1835.    Proc.  Zool.  Soc.  Lend.,  p.  88. 
Echinocidaris  stellata  Desml.  1837.     Syn.,  p.  806. 

^  *<    I  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VI.  p.  853.    Galapagos. 

••  "    !  Duj.  Hupi^  1862.    fichm.,  p.  520. 

'<    !  Verrill,  1867.    Notes  Radiata,  p.  298.    Peru,  San  Salvador. 
'<    I  Perrier,  1869.    P^c,  p.  144. 
Agarites steUatusl  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VI.  p.  353. 
Echinocidaris  indBa!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  20.    Panama,  Gnaymas. 
'<  longispina !  Lutk.  1864.    Bid.,  p.  130,  PL  Lf.  7,    Realeja 

^Panama  (Sternberg,  Edwards) ;  *Sta.  Barbara  (Jewett)  ;  ^Guayraas  (StoDe)  ;  ^Margarita 
Bay,  Califa  (Essex  Inst);  *Zorritos  (Bradley,  Yale  Coll.);  Galapagos!  (J.  d.  P.);  La 
Union  I  (Yale  CoU.). 

ASTHENOSOMA. 

Asthenofloma  Grube,  1867.    Jahresb.  d.  Schles.  Ges. 

Calveria  W.  Thoms.  1869.    Dredging  Report  Porcup.  Ezped.,  Proc.  R  S. 

AsthenoBoma  hystrix 

Calveria  hyatriz  1  W.  Thoms.  1869.    Dredging  Report  Porcupine.    Atlantic,  deep  sea. 
Calveria  hystrix  1  A.  Agass.  1871.    BuU.  M.  C.  Z.,  11.  p.  457. 

*Straits  of  Florida,  138  fms.  (Pourtal^) ;  ^between  Bockall  and  Bona,  547  fins,  off  Vigo, 
S<  Cape  Finistere  (Porcupine  Exped.). 

AsthenoBoma  vaxium 

AsthenoBoma  ▼arioml  Grube,  1867.    Jahresb.  d.  Schles.  Ges.,  p. 
China  Seas!  (Breslau  Mus.). 


( MELLITA. )    AsTRiCL  YPEUS. 

Astriolypeus  Verrill,  1867.    Notes  Radiata,  p.  8K. 
Cruatnliun  Trosch.  1868.    Bonn.  Jubilaeun  d.  Fried.  Wilh.  Unir. 

AatridypeiiB  Manni 

▲BtrlolypeaB  Manni !  Verrill,  1867.    Notes  on  Radiata^  p.  811. 
Astriclypeus  Manni  I  A  Agass.  1869.    BuU.  M.  C.  Z.    Japan. 
Cruatnltim  gratulana  !  Troschel,  1868.    Bonn.,  PL  L 

Crustulum  gratxUans !  Troschel,  1869.    Verhandl.  N.  H.  Ver.  Preuss.  Rheinl.,  p.  96. 
'<  *«       1  Troschel,  1869.    Wieg.  Arch.,  I.  .p.  52.    Japan. 

*LinguiD,  China  Seas  (Livyi  Mus.)  ;  *Japan  (Salmin)  ;  Yokohama  I  (Martens). 
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ASTROPYGA. 


CHdaris  Leske,  1 778.    Rl.  Add.     (para.) 
Echinus  Gmel.  1788.    Linn.  Sjst  K.    (pan.) 
Cidariies  Lamk.  1816.    An.  s.  Y.     (para.) 
▲stropyga  Gray,  1825.    Ann.  Phil.,  p.  4. 
Diadema  Desml.  1837.    Syn.    (para.) 

Astropyga  Agass.  1846.    C.  R.  Ann.  Sc  Nat,  VL  p.  S45.    (para.) 
^        Peters,  1855.    Seeig.  y.  Mossamb.,  p.  112. 

AstropjTga  pnlvinata 

Cidarites  pnlvinata  !  Lamk.  1816.     An.  8.  Vert,  p.  59. 
Diadema  puldnatum  1  AOASS.  1836.    Prod.,  p.  22. 

"  "  Desml.  1837.     Syn.,  p.  312. 

Astropyga  pnlvinata !  AoASS.  1846.    C.  R  Ann.  Sc  Nat,  TL  p.  345. 

1  BoLSCHE,  1865.    Wieg.  Arch.,  L  p.  336. 
dubial  Peters,  1853.    Monatsb.  Berl.  Ak.,  p.  484. 

'*        dubia  I  Peters,  1855.    Seelg.  v.  Mos.,  p.  114,/  f. 

"  «     !  Bolsche,  1865.     Wieg.  Arch.,  L  p.  335. 

^*        depreasa !  Gray,  1 855.    Proc.  Zool.  Soc.  Lond.,  p.  38. 

*"        depressal  Bolsche,  1865.    Wieg.  Arch ,  L  p.  336. 

»*  »*       !  Verrill,  1871.    Notes  Radiata,  p.  579. 

**        ▼enoBta!  Verrill,  1867.      Notes  Badiata,  p.  296.    Panama. 

♦San  Salvador  (Dow,  Smithson.  Coll.) ;  ♦Panama  (Bradley,  Yale  CoU.)  ;  La  Paz !  (Yale  ColL 
Pedersen)  ;  Mazatlan  I  (Mus.  Stockholm,  Oopenh.,  Berlin,  Hamburg). 


Astropyga  radiata 

Echionanthus  major Seba,  1 758.     Thes.,  III.  PL  XI V.  f.  1,  B. 

Cu/aru  radiata  Leske,  1778.    Kl.  ^h.,  PL  XLIV,  f.  1.    Copied  from  Seba  in  £nc.  M.,  PiL 

CXL.  f,  S,  6, 
"      radiata  Blainv.  1834.     Actin.,  p.  232,  PL  XX^f.  7. 
Echinus  radiatus  Gmel.  1788.    Lin.  Syst.  Nat,  3174. 
Cidarites  radiata  !  Lamk.  1816.     An.  s.  Vert,  p.  59.     Asia. 
Astropyga  radiata  !  Gray,  1825.    Ann.  Phil.,  p.  2.    ?  S.  Am. 
Astropyga         **       !  Aoass.  1836.     Prod.,  p.  22. 

•'       !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VL  p.  345. 

''       !  Peters,  1855.     Seeig.  v.  Mos.,  p.  112,/.  5,  6.    Mozambique. 

"       I  Duj.  Hupi,  1862.    ficbin.,  p.  506. 

I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  18. 
"       I  Martens,  1866.    Wieg.  Arcbiv,  1.  p.  158.    Molucca,  Amboina. 
"       I  Perrier,  1869.     P^ic,  p  137. 
Diadema  radiatum  Desml.  1837.     Syn.,  p.  312. 
Astropyga  major  Bolsche,  1865.    Wieg.  Arch.,  L  p.  335. 

«  moBsambioal  Pet.  1853.    Monatsh.  Berlin  Ak.,  p.  484.    Mozambique. 

**  mossambical  Pet.  1855.     Seeig.  v.  Moss.,  p.  112,/  I. 

"      !  Bolsche,  1865.    Wieg.  Arch.,  L  p.  335. 
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^Zanzibar   (Rope;:,   Essex  Inst) ;    ♦Mauritius   (Pike) ;    Mozambique  I   (Peters) ;   Philippine 
Islands !  (Semper)  ;  Timor,  Molucca  (Martens)  ;  Borneo  !  (Brit  Mus.). 


SYNONYMY.  95 


BREYNIA. 

iS|pa/an^u5  Leach,  1815.    Zool.  MiscelL 

Brissua  Aoass.  1886.    Prod,     (pars.) 

Breynia  Dbs.  1847.    Ao.  C.  R.  Ann.  Sc.  Nat,  VIII.  p.  12. 

« 

Broynia  Anstralasiae 

Spatangus  Aastralaaiae  Leach,  1815.     Zool.  Miscell.,  11.  p.  68.     Australia. 
Breynia  Australasiae  I  Gray,  1855.     Cat.  Rec.  Ech.,  p.  46. 

«  "  I  Gray,  1851.    Ann.  Mag.  N.  H.,  VIL  p.  131. 

Spatangus  Crux  Andreae  !  Lamk.  1816.    An.  s.  Vert,  p.  81.    So.  Pacific. 

«*  Crux  Andreae  Desml.  1887.     Syn.,  p.  878.     Red  Sea. 

Breynia  Crux  Andreae  I  Aoass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIII.  p.  12,  PL  XVLf.  1. 
Breynia  Crux  Andreae  I  Duj.  Huptf,  1862.     £cbin.,  p.  601. 

"       DesorU!  Gray,  1851.    Ann.  Mag.  N.  H.,  VIL  p.  131.    Swan  Riy. 

"       De^oni!  Gray,  1855.     Cat  R.  Ech.,  p.  46. 

'<       Leaohei  Gray.    MS.  (Brit.  Mus.). 

^Australia,  Port  Jackson  (U.  S.  Ex.  Exp.  Sroitbson.  ColL) ;  ^Australian  Ocean;  Hong  Kongl 
(Vienna  Mus.);  Swan  Riv. !  W.  Australia,  King  George's  Sound  1  (Bnt  Mus.);  Red  Sea, 
(Savigny) ;  Hakodadi !  (W.  Stimpson,  Smithson.  Coll.). 


(HEMIASTER.)    Brissopsis. 

BrissopBls  Aoass.  1840.     Cat  Syst.  Ectyp.,  p.  16. 

Brissus  Forbes,  1841.    Brit  Star^sh. 

Brissopsis  Aoass.  1846.    C.  R.  Ann.  Sc.  N.,  VIII.  p.  15. 

BrisBiopais  Gray,  1848.    Brit  Rad. 

Klflinla  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  188  (non  A.  Aoass.). 

Cyolaster  Cott.  1856.    Bull.  Soc.  Cr^ol.  fr.  p.  819. 

Tozobrissaa  Des.  1858.     Synops.  £ch.  foss.,  p.  899. 

Hemiaater  Des.  1847.    C.  R.  Ann.  Sc.  Nat,  VIU. 

BriasopBis  Inzonica 

Kleinia  Inaonica  1  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  133.    Philippine  Islands. 
Kleinia  luzonica !  Gray,  1855.     Cat  R.  Echin.,  p  49,  PL  IV.  f.  6, 
**       !  Duj.  Huprf,  1862.     fichin.,  p.  599 

^Formosa  (Mus.  GodefiT.)  ;  *Siam  (Salmin) ;  New  Caledonia !  (Crosse)  ;  Banca  Straits  I  (SaK 
min)  ;  East  India !  (Mus.  Godeff.)  ;  Luzon  I  (Brit  Mus.). 

BriaaopsiB  lyrifisra 

Knorr,  1771.    Delic,  PL  D  11.  f,  6,  7.? 

Brissus  lyrifer !  Forbes,  1841.    Brit  Star£,  p.  187,  ^.    Ide  of  Man. 

**      lyrifer !  Di^ben  och  Koren,  1844.    Skand.  Echin.,  p.  280,  PL  X.f.  4S.    Norway. 
Brissopsis  lyri/eral  Aoass.  Des.  1847.    C.  R.  Ann.  Sc.  Nat,  VIII.  p.  15,  PL  XVI.  f.  if. 

«  «        MtJLL.  1854.     Bau  d.  Echin.,  P/. ///./.  5,  7. 

«*  "        Bronn,  1859.    Kl.  u.  Ord.  Actinoz.,  PL  XXXlX.f.  21 ;  PL  XLlI.f.  6. 

"  "      !  Sars,  1861.    Norges  Ech.,  p.  96. 

«*  "        Duj..  Hurf,  1862.    fichin.,  p.  697. 

"  *'       !  LiJTK.  1864.    Bid.,  p.  181. 
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BriBBopsiB  lyrilera  (continued). 

Brissopsis  lyrifera !  A.  Agass.  1869.     Bull.  M.  C.  Z.,  p.  275. 

«        lyriferl  Perkier,  1869.    P^dic.,  p.  178,  PL  VILf,  9. 
BrisBiopBls  lyrifera !  Gray,  1848.    Brit  Rad.,  p.  7. 
Brissiopsis  **         Gray,  1855.     Cat  R.  Echin.,  p.  55.     Shetland. 

BriMw  pulvinatOB  Phil.  1845     Wieg.  Arch.,  I.  p.  848.     Sicily. 
Schizaster  inoertoB  Aradas,  1850.    Monog.  Eck  AttL  Gioen.,  VL  p.  91. 
Brissopttis  parma  I  Yal.  1869.    In  Perr.  P^ic,  p.  178. 

♦Droback  (Eschricht)  ;  •Christianiafjord  (G.  O.  Bare)  ;  ♦W.  coast  Norway,  Bergen  (San) ; 
♦Great  Britain ;  Greenland,  Clyde  (Forbes) ;  Isle  of  Man  (Gray)  ;  ♦off  Valencia  (Porcop.  Exp.) ; 
♦Mediterranean,  Adventure  Bk.  (Poroup.  Exp.) ;  ♦W.  coast  Italy  (Rigacci)  ;  ♦Mediterranean 
(Cotteaa)  ;  Naples,  Palermo  (Philippi)  ;  ♦off  Alligator  Reef,  53,  79  fms.,  ♦off  Marquesas, 
55  fms.,  ♦Florida  Gulf  Stream,  55,  79,  128  fms.^  ♦Sombrero,  112  fms.,  ♦Tennessee  Beef, 
114  fms.  (Pourtal^). 


BRISSUS. 

Brlaaoa  Klein,  1784.    Nat  Disp.  Echin. 
Echinus  Gmel.  1788.    Syst  Nat    (pars.) 
Spatangus  Leskb,  1 778.     Kl.  Addit     (pars.) 
Brissus  AoASS.  1849.    C.  K  Ann.  Sc.  Nat,  VIII. 
BryMus  Mart.  1869.    Decken's  Reise. 

Btisflras  carinatns 

Seba,  1 758.    Thes.,  HI.  PL  XIV.  /  S,  4. 

E.  M.,  PL  CXLVIILf,  11. 

Spatangus Leske,  1778.     Kl.  Ad.,  p.  249,  PL  XLVIILf.  4, 6. 

Spatangus  oarinatoB  I  Lamk.  1816.    An.  s.  Yert,  p.  SO.    Mauritius,  So.  Pacific. 
**         carinatusl  Blainv.  1884.     Actinol.,  p.  208. 
"  **         Desml.  1887.     Syn.,  p.  880. 

Brissus  «*       I  Gray,  1825.    Ann.  Phil.,  p.  9. 

'*       I  AoASS.  1886.    Prod.,  p.  185. 
''       1  Mich.  1845.    Rev.  Mag.  Zool,  p.  7. 
«*       !  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  YHI.  p.  18. 
"       !  Gray,  1855.     Cat  R.  Echin.,  p.  53. 
"       I  Duj.  RvFt,  1862.    fichin.,  p.  605. 
*•  "       I  Mart.  1866.    Wieg.  Arch.,  I.  p.  181. 

♦Society  Islands,  ♦Sandwich  Islands,  ♦Kingsmills  Islands  (Grarrett) ;  ♦East  Indies  (Swift)  ; 
♦Bourbon  (J.  d.  P.) ;  ♦Mauritius  (Pike)  ;  ♦Isle  de  France ;  Philippine  Islands  I  (Semper)  ; 
Feejee  Islands !  Pelew  Islands  I  (Mus.  Grodeff.). 

BrisstiB  obestiB 

Brissus  obeBus !  Yerrill,  1867.    Notes  Radiata,  p.  816.    Gulf  Califiu 
"      obesusl  Yerrill,  1869.    Proc.  Boston  Soc.  N.  H.,  p.  382. 

t  Yerrill,  1871.    Notes  Radiata,  p.  589.    Cape  St  Lucas. 
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♦La  Paz ;  ♦Panama  (Jewett)  ;  Cape  St  Lucas  !  (Smithson.  Coll.). 
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BriSBUs  nnicolor 

BrisBus  unioolor  !  KLsm,  1784.    Echin ,  PL  XXVLf.  B,  C. 

Brissus  unicdor  Leske,  1778.    Klein,  Ad.,  PL  XXVLf,  By  C 
Spatangus  unicolorl  Blainv.  1834.     Actinol.,  p.  20S. 
»*  «*       !  DesML.  1887.     Syn ,  p.  882. 

Sloane,  1 725.    Jam.,  PL  CCXLIL  f.S-d, 

Seba,  1758.    Thes,  III.  PL  X.f.  19, 19a.    Copied^E.  M.,  PI  CLVIILf.  9  10, 

Knorr,  1771.     Delic,  PL  D.  Lf.  IS, 

Spatangus  Brissus  \BT.  ovatus  LESKR^ms,    Kl,,  PL  XXXV Til.  f,  4*     Copied  from  Knobb. 
Echinus  ovatus  Gmel.  1788.    Linn.  Syst.  Nat,  8199. 
Spatangus  ovatus  Lamk.  1816.     A.  s.  V.  p.  80  (non  Leskr). 

«<         oolmnbarlB !  Lam.  1816.    A.  s.  V.,  p.  80.    Americ.  Oceao. 
*'         columbarisl  Blaisv.ISS4.    Actinol.,  p.  203.  « 

»«  "  Desml.  1837.     Syn.,  p.  884. 

Brissus  columbarisl  Gray,  1825.     Ann.  Phil.,  p.  9. 

«  "        !  A0A88.  1836.    Prod.,  p.  185. 

**  "        !  A0A88.  De8.  1847.    C.  R.  Ann.  Sc  Nat,  VIIL,  p.  13.    Cuba. 

**  "         I  Duj.  Huprf,  1862.     fichin.,  p.  605. 

•*  **        !  LuTK.  1864.     Bid.,  p.  118. 

"      oolumbariuB !  Gray,  1855.    Cat  R.  Echin.,  p.  64,  PL  VLf,  S.    West  Indies. 

«*      carinatus  R188O,  1826.     Prod.  Eur.  Mdr.,  V.  p.  279  (non  Lamk.). 

'■'  ^         Aradas,  1858.    Monog.  Ech.  Atd.  Gioen.,  YL  p.  88. 

"*      Boillael  Agass.  1836.    Prod.,  p.  185. 

<"      Scillae !  Aoass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIIL  p.  18,  PL  XVI.  f.  9.    Mediterranean. 

«  «*    !  Gray,  1855.    Cat  R  Ech.,  p.  52. 

"  "    !  Bronx,  1859.    Klass.  u.  O.  Actin.,  PL  XLlI.f.  S. 

**  «»    I  Duj.  Uvpt,  1862.    fichin.,  p.  605,  PL  IX.  f.  7. 

^      placenta  Phil.  1845.     VVieg.  Arch.,  I.  p  849.     Sicily. 

•t      dimidiatus  I  Aga88.  1847.     C.  R.  Ann.  Sc.  Nat,  YIU.  p.  18.     Canary  Islands. 

«<      dimidiatus  Gray,  1855.    Cat  R.  Ech.,  p.  52. 

**  «        I  Duj.  Hup^,  1862.    fichin.,  p.  605. 

•Tortugas,  Fla.  (Whiteharst) ;  *Cape  Florida  (Wilrdeman) ;  *Jeremie,  Hayti  (Weinland) ; 
^Bermudas;  ^Jamaica  (Adams);  *Gulf  Stream,  Fla.,  128,  106,  80,  17  fms.,  *Sand  Key 
(Poartales) ;  Cuba  I  (Arango) ;  Guadeloupe !  (Mus.  Copenh.) ;  ^Mediterranean  ;  ^Naples  (Pan- 
oeri) ;  *W.  coast  Italy  (Rigacci)  ;  ^Canaries,  Lazarote  (Haeckel) ;  *Cape  Verde  Islands  (Bouvier) ; 
Palermo  (Gray). 


(DIADEMA.)    Centrostephantjs. 


Diadema  Phil.  1845.     Wieg.  Archiv,  p.  854.     (pars.) 
CentroatephanuB  Pet.  1855.    Denk.  Ak.  Berlin,  p.  109. 
Thriohodiadema  A.  Agass.  1863.    Proc.  A.  N.  S.,  Phila. 
Eohinodiadema  Verrill,  1867.    Notes  Radiata. 

CttntroBtephantiB  coronatiis 

ZSobinodiadema  coronata !  Verrill,  1867.    Notes  Radiata,  p.  294.    Cape  St  Lucas. 
Echinodiadema  coronata !  Verrill,  1871.    Notes  Radiata,  p.  580. 
Diadema  mealoanom  1  A.  Agass.  pars,  1869.    Bull.  M.  C.  Z.,  I.  p.  282. 
Thriohodiadema  coronatom  !  A.  Agass.  MS. 

Cape  St  Lucas  I  (Xanthus,  Smithson.  Coll.). 
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CentroBtephantiB  longispinnB 

Diadema  longiBpina  Phil.  1845.    Wieg.  Arch.,  I.  p.  854.    Sicily. 

*^        longispina  Bolsche,  1865.     Wieg.  Arch.,  I.  p.  827. 
Centrostephaniui  longispinus  I  Pet.  1854.     Seeig.  v.  Moss.,  p.  109. 
Diadema  europaemnl  Aoabs.  1846.    C.  R.  Ann.  Sc.  Nat.,  YI.  p.  346.    Palermo. 

**        eurapaeum  Aradas,  1853.    Monog.  Ech.  Atti.  Gioen.,  VIII.  p.  168. 

**  "        I  Duj.  HUP^  1862.     fichin.,  p.  505. 

Palermo  (Philippi) ;  Canary  Islands  (Forbes);  Madeira!  (J«d.P.);  Mediterranean  t  (Eool. 
Min.). 

CentroBtephanns  Rodgersii 

Thriohodiadema  Rodgersii  I  A.  AoASS.  1868.    Proc.  A.  N.  S.  Phihu,  p.  854.    Port  Jackson. 
Thrichodiadema  Rodgersii  Bolsche,  1865.    Wieg.  Arch.,  I.  p.  886. 

*Port  Jackson  (Stimpson)  I  *Houtman's  Abrolhos  (Liv'pl  Mus.);  Bendy  Head!  Tasmania  I 
(Brit  Mus.)  ;  New  Caledonia  I  (Leipzig  Mus.). 


CIDAMS. 

CidarlB  Klein,  1 734.    Nat  Disp.  Ech.    (pars.) 
Cidarites  Lam.  1816.     An.  s.  Vert     (pars.) 
Leiocidaris  Duj.  Hupi^,  1862.    £chin.    (pars.) 
Cidaris  Aoabs.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.    (pars.) 
Oymnooidarla  A.  AoASS.  1863.     Bull.  M.  C.  Z.,  I.  p.  1 7. 

Cidaris  metnlaria 

RUMPH,  1 705.    Arab.  Rarit  Kara.  PL  XIIL  f.  4. 

Echinometra  muscosa  amboinewtui  Seba,  1758.   Thes.,  III.  PL  XIILf,  10^  11.  Copied  in  DesLono. 

En.  M^th.,  PL  CXXXIV.f.  8. 

Leske,  1778.    Kl.  Ad.,  PL  XXXIX,  /.  4- 

Cidarites  metnlaria  1  Lamk.  1816.    An.  s.  Veit,  p.  56  (non  Lutk.).    Isle  de  France. 

^'        metnlaria    Desml.  1837.     Syn.,  p.  324. 

Cidaris  "        !  Blainv.  1880.     Actin.,  p.  232. 

"  "        1  Agass.  1836.    Prod.,  p.  21. 

1  Mich.  1845.    Rev.  Mag.  Zool,  p.  17. 
*"       !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat.,  VI.  p.  826.     Seychelles,  Salomon. 
"       !  Duj.  Huprf,  1862.     fichin.,  p.  470. 

**        I  Mart.  1866.     Wieg.  Arch.,  I.  p.  142.     Amboins,  Red  Sea. 
»*       I  Perkier,  1869.    Pddic,  p.  125,  PL  IIL/.  2. 
Oymnooidarla  metulariaX  A.  Agass.  1863.    Bull.  M.  C  Z.,  I.  p.  17.     Zanzibar. 

"  minor  I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  17.     Sandwich  Islands. 

♦Red  Sea  (J.  d.  P.) ;  ^Zanzibar  (Cooke,  Ropes,  Webb)  ;  ^Salomon  Islands  (J.  d.  P.)  :  ♦Sand- 
wich Islands,  Kingsmills  (Garrett)  ;  ♦Mauritius  (Pike)  ;  Madagascar  I  Seychelles!  Isle  de  France  I 
( J.  d.  P.);  So.  China  Sea,  40  fms. ;  Amboina  (Martens);  Philippine  Islands!  (Semper);  Feejee 
Islands!  (Mus.  Godeff.)  ;  Cape  Grood  Hope!  (Brit  Mus.). 

Cidaris  Thonarsii 

Cidaris  Thonaraii!  Val.  1846.    Ag.  Dks  C  R.  Ann.  Sc.  Nat,  VI.  p.  826.    California,  Galapagos. 

**       Thonarsii  I  A.  Agass.  1863.     Bull.  M.  C.  Z ,  I.  p.  1 7.     Panama. 

**  **       !  Vkrrill,  1867.     Notes  Radiata,  p.  294. 

"  **        I  Vkrrill,  1871.    Notes  Radiata,  p.  579.    La  Paz. 

Leiocidaris  **        !  Du.i.  Hup^,  1862.     fichin.,  p.  485. 

I  Perrier,  1869.     P^dic,  p.  130,  PL  IILf.  S,  10. 
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Cidaris  Thonarsii  (amtinued). 

CidarU  Danae !  Aoabs.  1846.     C.  R.  Ann.  Sc.  Nat.,  YI.  p.  826. 
Leiacidaria  Danae !  Duj.  Hupi^,  1862.    £chin.,  p.  485.     California. 
Cidaria  CalUo!  Perkier,  1869.    P^ic,  p.  129.    Callaa 

*Guayinas  (Capt  Stone)  ;  Gulf  Calif. !  (Mus.  Copenh.) ;  ^Galapagos ;  ^Panama  (Adams,  A. 
Agassiz,  Jewett) ;  *Cape  St  Lucas,  ^Manzanillo !  (Xantbus,  Smithson.  Coll.)  ;  Pearl  Islands ! 
(Bradley,  Yale  Coll.)  ;  La  Paz !  (Yale  Coll.). 


Cidaris  tribnloides 

Sloane,  1 725.    Jam.,  PL  CCXLTV.  f.4-7. 

Knorr,  1771.    Delic,  PL  D.  Ill.f,  5.    Copied  in  Leske,  PL  XXXVILf.  S. 

Cidarites  tribnloides !  Lamk.  1816.    An.  s.  Ycrt,  p.  56.    Indian  Ocean. 
**        tribnloides  Desml.  1887.     Syn.,  p.  822. 
"  **        DesLono.  1824.    E.  M.,  PL  CXXXVI.f.  4,  S. 

Cidaria  "       !  Blainv.  1880.    Diet  S.  Nat,  p.  200. 

"      !  AoASS.  1886.    Prod.,  p.  21. 
"         Edw.  in  Cuv.  Rfeg.  An.  Ed.  lU.,  PL  Xll.f.  7,  f. 
<"      !  Agass.  1846.    C.  R  Ann.  Sc.  Nat.,  YI.,  p.  826.    Cuba. 
"        Mull.  1854.    Bau  d.  Ech.,  P/. //.  /  7. 
"        Bronn,  1859.    Kl.  u.  Ord.  Actin.,  PL  XXXIX.  f.  L 
"      I  Duj.  Huprf,  1862.    ficb.,  p.  470. 
"      I  Stewart,  1865.    Trans.  Lin.  Soc.,  XXV.,  PL  XLVIL  f.^,€;  PL  XLVIIL 

/  S,  6, 11. 
**      !  Mart.  1866.    Wieg.  Arcb.,  I.  p.  148. 
"      !  Perrier,  1869.    P^dic,  p.  126. 
"«        annulaia !  A.  Agass.  1868.    Bull.  M.  C.  Z.,  p.  17  (non  Gray).    Florida. 
"  "        !  Stewart,  1870.    Mic.  Jour.,  XL  PL  IV.  , 

'*        metuUxrial  Lutk.  1864. #  Bid.  p.  79  (non  Lamk.  nee  Agass.).    W.  Lidies. 
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♦Tortugas  (Agassiz,  Dr.  Holder,  Mills,  Woodbury)  ;  ♦Hayti  (Weinland,  Uhler) ;  *Florida 
Gulf  Stream,  116  fms.  (Pourtales)  ;  *Cuba  (Arango)  ;  *Tortugas,  36, 30  fms.,  *Cuba  (Pourtales)  ; 
*Aspinwall  (Bradley,  Yale  Coll.) ;  *Gulf  of  Mexico ;  *Cape  Palmas  (Perkins,  Essex  Inst)  ; 
*Cape  Yerde  Islands  (Bouvier)  ;  Bio  Janeiro !  (Mus.  Copenb.) ;  So.  Carolina  I  (Gibbes). 


CLYPEASTER. 

Bohinanthus  Breyk.  1782.     Scbedias.    (pars.) 
Boutum  Klein,  1784.    Nat  Disp.  Echin.    (pars.) 
Echinus  Lin.  1 758.    Syst  Nat    (pars.) 
Echinodiacus  LkskEj  17 IS.    Kl.  Addit     (pars.) 
Bcutella  Lamk.  1816.    An.  s.  Yert    (pars.) 
Clypeaster  Lamk.  1816.     An.  s.  Yert     (pars.) 
Echinanthua  Gray,  1825.    Ann.  Pbil.    (pars.) 
Xiagana  Gray,  1825.     Ann.  Phil    (pars.) 
Echinarachniua  Agass.  1886.    Prod,     (pars.) 
Laganum  Des.  1857.     Syn.  £cb.  foss.     (pars.) 
Clypeaster  Mull.  1854.    Bau  d.  Echin. 
Xiaganinimi  Gray,  1855.    Cat.  R  Echin. 
Btolonoclypus  Agass.  1868.    Bull  M.  C.  Z. 
Raphidoclypus  A.  Agass.  1868.    Bull.  M.  C.  Z. 
Btoloniclyp^us  Yerrill,  1867.    Notes  Radiata. 
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Cljrpaaster  hmnilis 

RuMPii,  1 705.    Rant  Kam.,  PI  XI V,  /.  C. 

Seb A,  1 758.    Thes.,  III.  PI  X  V.  /  IS,  1^ 

Sontum  angulare  humile !  Klein,  1 734.   PL  XIX,  f.  A,  B, 
Echinanthus  humile  Leske,  1778.    Kl.  Add.,  PL  XIX.  f.  A,  B, 
Echinus  rosaoeus  Linx.  1 758.     Syst  Nat.  X.  p.  665.     (pars.) 

*<       rcsaceus  Gmel.  1788.    Lix.  Syst  N.,  3186.    (pars.) 
Boutella  plaoonaria!  Lamk.  1816.     An.  s.  Vert,  p.  12.    Australian  Ocean. 
Scutella  placunaria  Desml.  1887.     Syn.,  p.  228. 
Echmoflhtcus  j^acunariusl  Blainv.  1884.     Actinol.,  p.  218. 
Echinarachnius  placunariusl  Agass.  1837.    Prod.,  p.  188. 
Ciypeaster  placunariusl  AoAss.  Des.  1847.    C.  R.  Ann.  Sc.  N«t,  VU.  p.  130.    Red  Sea. 

"  "  Mull.  1854.    Ban  d.  Echin.,  PL  Ill.f.  8- U ;  PL  IV.fi 8. 

«*  •*  Bronm,  1859.     Kl.  u.  Ord.  Actin.,  PL  XXXIX.  f.  3, 11^  if,  55,  t5. 

"  "  Mich.  1861.    Clyp.,  PL  XIV.  f.  1. 

"  "  I  buj.  Hup^  1862.     ficbin.,  p.  671. 

Echifianthtu     ^  \  Gray,  1855.     Cat.  R  £ch,  p.  7.    Muscat. 

Boutella  ambigeiia!  Lamk.  1816.    An.  s.  Vert,  p.  12. 
ScuteUa  atnbigtna !  Blaimv.  1827.     Art  Scut  D.  S.  N.,  p.  229. 

"  Desml.  1837.    Syn.,  p.  228. 

Echmanthus  ambigena !  Gray,  1825.     Ann.  Phil.,  p.  5. 
Cljfpeasier  ambigenwl  Blalnv.  1834.     Aclin.,  p.  216. 

*♦  »*         Desml.  1837.    Syn.,  p.  214. 

Boutella  latiaaimal  Lamk.  1816.    An.  s.  Vert,  p.  12.    Ocean  AustraL? 
ScHteiia  iatLtsima  Desml.  1837.     Syn.,  p.  228. 
Eckinodiscus  latimmusl  Blainv.  1834.    Actind.,  p.  218. 
Echinarachnius  kuissimus  1  AoASS.  1836.    Prod.,  p.  188. 
Laganum  latissimum  1  Agass.  Des.  1847.    C.  R.  Ann.  Sc.  Nat,  VIIL  p.  27. 
?      «  "  Hupii,  1856.    In  Casteln.  Voy.,  p.  1,  Zooph. 

Tiaganlnnm  latissimum !  Gray,  1855.    Cat  R.  Ecb.,  p.  11. 
Cljfpeaster  Rumphii  Desml.  1837.    Syn.,  p.  216. 
Echinanthus  ezplanatna !  Gray,  1851.    Proc.  Zool.  Soc  Lend.,  p.  35.    MaoritioB. 

«  exptanatusl  Gray,  1855.     Cat  R.  Ech.,  p.  7,  PL  11.  f.  i. 

?       «"  produotna !  Gray,  1851.    Proc.  ZooL  Soc.  Lond.,  p.  35. 

?       •»  productus !  Gray,  1855.     Cat  R.  Ech.,  p.  6,  PL  Vl.f,  4. 

ClgpeaMer  Baiaaeti !  Micu.  1861.    Rev.  Mag.  Zool ,  p.  328,  PL  IX.  f,  S.    New  Caledonia. 

*Red  Sen  (J.  d.  P.) ;  ^Indian  (X*ean  ;  ^Calcutta  (Theobald) ;  Cejlon !  (Humbert,  Loriol) ; 
Timor,  (Martens);  Muscat!  (Brit  Mus.) ;  New  Oaledonia!  (Ecol.  Mio.);  Philippine  lalaiidfil 
(Serapt»r). 

Caypoastar  rotondis 

Btolonoolypua  rotnndua  I  A.  Aqass.  1863.    Bull.  M.  C.  Z.,  I.  p.  25.    Acapnka 
Btoloaiolypeua  rvtundusl  Verrill,  1867.     Notes  Radiata,  p.  314.     Pknama. 
Cljfpcaster  Riiaei !  Lutk.  1864.     Bid.,  p.  132.    Panama. 

^Acapulco  (A.  Agassiz);  *PanamaI  (Bradley,  Yale  Coll);  *Gape.  St  Lucas  (Xanthos, 
Smithdon.  Coll.) ;  San  Diega 
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Clypeaster  scntifonniB 

Echinus  retioolatuB  Likn.  1 758.     Syst  Nat,  X.  p.  666.    (pars.)  ' .-'  / 

Echinus  reticvicUus  Gmel.  1788.    Linn.  3yst.  Nat,  8191.     (pars.) 

Echinodiscus  reticulatus  Leskr,  1778.    Kl.  Addit,  p.  143,  PL  XLV.  /.  8,  9,  copied  from  -GuVc^. 
Scutella  reticulata  Blainv.  1827.    Art  Scut  D.  S.  N.,  p.  228.  [teri,  PL  CX,  f.  tky'  -. 

Clypeaster  reticnlatus  Drsml.  1837.    Syn.,  p.  214.  •' : '' 

"  '*       !  Mart.  1866.    Wieg.  Archiv.,  I.  p.  171. 

Echinus  planus  scutiformis  SrbAj  175S.     The&,  III.  PL   XV.  f.  BS,  U,  copied  in  E.  M.,  PL 
"       scntifonniB  Gmel.  1788.    Linn.  Syst  Nat  ICXLVILf.  S,  i. 

Clypeaster  scutiformisl  Lamk.  1816.     An.  s.  Vert,  p.  14.    Indian  Ocean? 

"  «         1  Blainv.  1884.    Actinol.,  p.  216. 

"  •'  I  Agass.  1886.     Prod.,  p.  187. 

*•  "         !  AoAss.  De8.  1847.     C.  R.  Ann.  Sc.  Nat,  VIL  p  180.    Persian  Gul£ 

!  Mich.  1861.     Clyp.  Monog.,  PL  XVIILf,  i. 
Lagana  scutiformis !  Gray,  1825.    Ann.  Phil.,  p.  6. 
Echinanthus  scutiformis  Grat,  1855.     Cat  R.  Ech.,  p.  5.     Red  Sea. 
Laganum  scuti/orme  Desor,  1857.     Synop.  Echin.,  p.  228. 

"  "        Duj.  Hdp^,  1862.    fichin.,  p.  559. 

Rhaphidoclypns  scutiformis  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  p.  25. 
Scutella  clypeastriformis  Blainv.  1827.    Art  Scut.  Diet  S.  N.,  p.  228. 

**       clypeastriformis  Desml.  1837.     Syn.,  p.  230.~ 
Lagana  ovalis  Blainv.  1834.     Actinol.,  p.  215. 
Scutella  ovcUis  Agass.  1886.    Prod.,  p.  188. 
Echinanthus  Coleae  I  Gray,  1851.    Proc.  Zool.  Soc.  Lond.,  p.  35.    Mauritius. 

"  Coleae !  Gray,  1855.    Cat  R.  Ech.,  p.  6,  PL  ILf  S. 

**  oblongns  !  Gray,  1851.    Proc.  Zool.  Soc.  Lond.,  p.  85.    Philippines. 

"  oblongus  I  Gray,  1855.     Cat.  R.  Ech.,  p.  6,  PL  I.f  S. 

Rhaphidoolypns  microtubercnlatna !  A.  Agass.  1863.  Bull  M.  C.  Z.,p.  25.   Kingsmills  Islands. 

*Red  Sea ;  *Bourbon  (J.  d.  P.) ;  *Knisenstem  Island ;  *Kingsmills  Islands  (Garrett)  ;  Persian 
Gulf!  Siguigor,  Philippine  Islands!  (Brit  Mus.) ;  Formosa !  (Mas.  Godeff.);  Timor,  Flores 
(Martens). 

dypeaster  snbdepressus 

Scntnm  angulare  humile  I  Klein,  1 734.   PL  XIX,  f  C,  D. 
Echinanthus  anbdepressna  I  Gray,  1825.    Ann.  Phil.,  p.  5. 

*'  subdepressusl  Gray,  1855.     Cat  R.  Echin.,  p.  7.    E.  (W.)  coast  Africa. 

Clypeaster  **  !  Agass.  1886.    Prod.,  p.  187. 

^         Rangianna  Desml.  1835.    £tud.  s.  £chin.,  p.  62,  PL  I.    W.  coast  Africa. 

*'         Rangianus  Desml.  1S37,    Syn.,  p.  214. 

*'  **         Agass.  Des.  1847.    Ann.  Sc.  Nat,  VIL  p.  180. 

Bronn,  1859.    Kl.  u.  Ord.  Actin.,  PL  XXXI X.f  IS,  18. 
Duj.  Hup^,  1862.    Echin.,  p.  571. 
Echinanthus      "         Mull.  1854.    Bau  d.  Echin.,  PL  IV.  f  2;  PL  V.f.l-i. 
Scutella gibbosa\  (Rav.)  1845.    J.  A.  N.  S.  Phila.,  p.  253  (non  Risso  nee  Serres). 
Clypeaster  proatratua  I  Rav.  1848.    Cat  Ech.  So  Ca.     So.  Carolina. 

"        prostratus  I  Lutk.  1864.    Bid.,  p.  102,  PL  ILf.  X.    W.  Indies. 
Stolonoclypna  prostratus !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  125.     Florida. 
Stolonoclypus  «        I  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  2. 

*<  Ravenellii !  A.  Agass.  1869.    BulL  M.  C.  Z.,  265.    Straits  of  Florida. 

Laganum  latissimuml  Huptf,  1856.     Casteln.,  Voyage  Am.  Sud,  p.  98  (non  Lam.).    Brazil 
Clypeaster  ambigena  !  Mich.  1861.    Clypeast  foss.  Mdm.  Soc.  g^l.  Fr.,  PL  XV.  f.  1  (non  Lam.). 

*^        gnadelonpenaia  I  Mich.  MS.  (£col.  Min.)     Guadeloupe. 

•Tortagas  (Aga^siz)  ;  *Charle8ton,  S.  C.  (Gibbes)  ;  Cuba !  (Arango)  ;  ♦Carysfort  Reef,  40  fms., 
^Florida  Reef,  *S.  of  Rebecca  Shoal,  11,15  fms..  Gulf  Stream,  Fla.,  34  fms.  (Pourtales)  ;  ^Georgia 
(Li?yi  Mas.) ;  Isle  des  Princes !  (J.  d.  P.) ;  W.  coast  Africa !  (Brit  Mas.) ;  Brazil !  (Casteln.). 
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COELOPLEURUS. 

CoelopletunB  Agass.  1840.    Cat  SysL  Ectjp. 
Coelopleurus  Agass.  1846     C.  R.  Ann.  Sc.  Nat,  VL 
Keraiaphoms  Mich.  1862.    Maillard,  Bourbon.  Ann.  A. 
Codopieurus  A.  Agass.  1871.    fialL  M.  C.  Z.,  IL 

Coeloplenms  floridamui 

Coelopleurus  sp. !  A.  Agass.  1871.    Bull.  M.  C.  Z.,  IL  p.  456.    Straito  of  Florida. 
*Off  Tennessee  Reef,  160  fms.  (Pourtales). 

Coelopleiinis  Maillardi 

Bleraiaphoms  Maillardi  Mich.  1862.    Maillard,  Bourbon  Ann^x.  A.,  p.  2,  PL  XIV.  Bourbon. 
Coelopleurus  Maillardi  A.  Agass.  1871.    Bull.  M.  C.  Z.,  11.  p.  456. 

Bourbon  I  (^L  Min.  Maillard). 


COLOBOCENTROTUS. 

£cAmti«  Linn.  1758.    Syst  Nat    (pars.) 
CidariB  Leske,  1778.    Klein,  Addit    (pars.) 
Echinometra  Gray,  1825.    Ann.  PhiL     (pars.) 
ColobocentrotuB  Brandt,  1835.    Prod,  p.  266. 
Echinometra  Desml.  1887.     Syn ,  p.  268.     (pars.) 
Colobocentnis  Gray,  1840.     Syn.  Brit  Mus. 
Podophora  Agass.  1840.    Cat  Syst  Ectyp. 
Colobocentrotus  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  354. 
Podophora  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  YL 

CoXobocentrotos  atratns 

Echinus  atratua  Linn.  1 758.     Syst  Nat,  ed.  X.  p.  665. 
^       atratus  Gmel.  1788.    Linn.  Syst  Nat,  3177. 
**  **      I  Blainv.  1825.    Diet  Sc.  Nat  0.,  p.  96. 

Echinometra  (ttrata  !  Gray,  1825.     Ann.  PhiL,  p.  5. 

•*      !  Blainv.  1834.     Actin.,  p.  225,  PL  XX,  f.  1. 

!  Agass.  1836.    Prod.,  p.  22. 
•*        Desml.  1837.     Syn.,  p.  262. 

Edw.    in  Cuv.  R^.  An.  Ed.  Ill ,  PL  XIILf,  1. 
!  Mich.  1845.     Rev.  Mag.  Zool,  p.  1 1.    Isle  de  France. 
Colobooentrotua  atratus  Brandt,  1835.    Prod.,  p.  267. 
Podophora  atrata !  Agass.  1840.    Cat  Syst  Ectyp. 

Podophora       '*     !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VL  p.  374.    Seychelles  Islands. 
•*  •*      !  Duj.  Hup]^,  1862.    Echin.,  p.  541. 

*'      I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  21.    Mauritius. 
I  Stewart,  1865.    Trans.  Linn.  See.,  XXV.  PL  ILJ,  7. 
•*  «      !  Mart.  1866.    Wieg.  Arch.,  L  p.  168.    Java,  Molucca. 

-  **      !  Perrier,  1869.     P^ic,  p.  165,  PL  VLf.  8a. 

Colobocentnis  atratus  Ml'LL.  1854.     Bau  d.  Ech.,  p.  8. 

Cidaris  violacea  Leske,  1778.    Kl.  Add.,  p.  53,  PL  XLVIL  f.  1,S;  copied  in  Enc  M^lh.,  PL 

CXL.f.1-4. 
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Colobocentrotas  atratns  (continued). 

Echinus  Qaoj  !  Blainv.  1825.    Diet.  Sc.  Nat  O.,  p.  96. 
Echinomeira  Quayiil  Blaimv.  1834.    Actin.,  p.  225. 

•*  •*      1  AGA88.  1886.    Prod.,  p.  28. 

«  **        Desml.  1837.     Syn.,  p.  262. 

"  *<     !  Duj.  Hurf,  1862.     fichin.,  p.  539. 

ColobooentrotoB  Qtwyi  Brandt,  1885.    Prod.,  p.  267. 

Podophora  **    !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L     Sandwicli  Islands. 

Echinus  pedifer !  Blainv.  1825.    Diet.  Sc.  N.  O.,  p.  97.    Oahu. 
Echinametra  pedi/eral  Blainv.  1884.     Actin.,  p.  225. 

"  "        1  Aga88.  1836.     Prod.,  p.  28. 

*»  «        I  D£8ML.  1887.     Syn.,  p.  264. 

ColobocentrotuB  pedifer  Brandt,  1835.    Prod.,  p.  267. 
Podophora  pedi/eral  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  870.    ?  Yalparaisa 

«  **        !  Duj.  Huptf,  1862.    fichin.,  p.  541. 

ColobocentrotuB  Leskei  Brandt,  1885.    Prod.,  p.  266  (non  A.  Agass.). 

^Zanzibar ;   ^Seychelles  Islands ;   *Maaritins  (Pike) ;   ^Sandwich    Islands  (Garrett)  ;    Java, 
Moluccas  (Martens) ;  *CalIao?  Valparaiso?  (U.  S.  Ex.  £xp.,  Smithson.  Coll.). 

Colobocentrotiis  Mertensii 

ColobocentrotuB  Mertenaii  Brandt,  1885.    Prod.,  p.  266.    Bonin  Islands. 

Cohbocentrotus  Mertensii  Duj.  IIup^,  1862.    £chin.,  p.  541. 

Echinomeira  **         Desml.  1887.     Syn.,  p.  268. 

Colobocentroius  Leskeil  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  854  (non  Brandt).     Bonin  Is. 

Podophora  quadriaeriata  Troschel,  1869.    Yerhdl.  d.  Vaterland,  Cult  d.  Rheinpf.,  p.  96. 

*Bonin  Islands  (W.  Stimpson,  Smithson.  Coll.) ;  Australia  (Troschel). 


DIADEMA. 

Diadema  Schynv.  1711  (non  Schum.  1817). 
Cidarites  Lamk.  1816.    An.  s.  Vert,     (pars.) 
Diadema  Gray,  1825.     Ann.  Phil. 
Cidaris  Blainv.  1884.     Actin.    (pars.) 
Diadema  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI. 

"      Peters,  1855.    Denk.  Ak.  Berlin. 

"      BoLSCHE,  1865.    Wieg.  Arch.,  I. 

Diftdonui  moxicaiiiuii 

Diadema  mexicanum  I  A.  Agass.  1868.    Bull  M.  C.  Z.,  p.  19.    Acapulca 
M        mexicanuml  Bolsche,  1865.     Wieg.  Arch.,  I.  p.  828. 
^        mexicanal  Verrill,  1867.    Notes  Radiata,  p.  294.     Cape  St  Lucas. 

*Acapaloo  (A.  Agassiz) ;  *Cape  St  Lucas  (Xanthus,  Smithson.  Coll). 

Diadema  setoanm 

Sloane,  1 725.    Jam.,  PL  CCXLIIL 

Knorr,  1771.    Delic ,  PI  DHL  f.  2,  i,  copied  in  Leskr,  1 7  78,  PL  XXX  VIL  /  i,  f  . 

Cidarites  diademal  (Lam.)  1816.     An.  s.  Vert,  p.  58  (non  Lin.). 

"  •<         Say,  1825.    Joum.  Ac.  N.  S.  Phila.,  p.  225.    Florida. 

Cidaris  «         Blainv.  1884.    Actin.,  p.  281,  PL  XX^f.  6. 
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Diadema  satoeam  (amtmued), 

Diadema  turcarum  Desml  1837.     Syn.,  p.  308.     (pars.) 

'*      !  Mich.  1845.    Rev.  Mag.  Z.,  p.  15.     (pars.)    Isle  de  France. 
•*      !  Agass.  1846.    C.  R  Ann.  Sc  Nat,  VI.  p.  350.    W.  Indies. 

**  **      I  Duj.  Hupi,  1862.     fichin.,  p.  810. 

*«  «      Perkier,  1869.    Pedic ,  p.  135,  PL  IV.  f.  2c. 

^      setosal  (Oray,)  1825.     Ann.  Phil.,  p.  4  (non  Rumph.). 

<«      seioswm  Desml.  1837.    S^-n.,  p.  310. 

**      setosal  Peters,  1854.    Seeig.  v.  Moss.,  p.  109.    Mozambiqae. 

««  "       BoLSCHE,  1865.    Wieg.  Arch.,  I.  p.  325.     W.  Indies. 

**      Savignyi !  Mich.  1845.    Rev.  Mag.  Z.,  p.  15.    Isle  de  France. 

«<      Savignyi !  Agass.  1846.    C.  R.  Ann.  Sc  Nat.,  VI.  p.  349.    Red  Sea,  Bombay,  Seychelles, 

Madagascar. 

•*  **       !  Desor,  1854.     SjTiops.  Ech.  foss.,  PL  Xllhf.  S. 

**  "        I  Drj.  Uuptf,  1862.     fichin ,  p.  505. 

"  "        Bolsche,  1865.     Wieg.  Arch.,  I.  p.  327. 

"  »*      1  Mart.  1866.    Wieg.  Arch.,  L  p.  155. 

"  "       Perrier,  1869.    P^ic,  p.  135,  PL  IV.  f.  th. 

'«      antUlamm  Phil.  1845.    Wieg.  Arch.,  I.  p.  355.    Cuba. 

"«      antiUarum !  A.  Agass.  1863.    Boll  M.  C.  Z.,  I.  p.  19.    Florida. 
•«        !  LiJTK.  1864,    Bid-,  p.  83. 

^      tennispina  Phil.  1845.     Wieg.  Arch.,  I.  p.  354.     Sicily. 
tenuispina  Bolsche,  1865.     Wieg.  Anh ,  I.  p.  325. 

''      XAmarckii!  Rousseau,  1846.    Ag.  Des.,  C.  R.  Ann.  Sc  Nat,  VL  p.  350.    Zanzibar. 

"^      LamarcHi  Bolsche,  1865.    Wieg.  Arch.,  I.  p.  327. 

*'      pancispinom !  A.  Agass.  1863.    Ball  M.  C.  Z.,  I.  p  19.     Sandwich  Islands. 

^      pauciitpmuM  Bolsche,  1865.    W^ieg.  Arch.,  L  p.  328. 

**      globolosom !  A.  Agass.  1863.    Bull  M.  C.  Z^  I.  p.  20.    Kingsmills,  Society  Islands. 

"^      ffiobuiosum  Bolsche,  1865.    Wieg.  Aivh.,  I  p.  328. 

^      nudum  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  353.    Hong  Kong. 

'«      nudum  Bolsche,  1865.    Wieg.  Arch.,  p.  328. 

"      Stewart,  1865.    Trans.  Lin.  Soc,  XXV.  P^  JTL///.  /  i^o. 

"      Enc.  M^th.,  PL  CXXXIII.f.  10. 

^      paendoaaTignyi  Mich.  MS.  (£coL  Min.). 
Calmarius  annellata  Gray,  MS.  (Brit.  Mus.). 

♦Tortugas  (Agassiz,  Woodbury) ;  ♦off  Tortugas,  17  fms.  (Poartales) ;  *Cape  Floridm, 
(Wurdemann) ;  *Cienrueg06  (Aviles) ;  Matanzas  (Philippi) ;  *Cuba  (Arango) ;  *Jeremie,  Hajti 
(Weinland);  *SaU  Key,  Florida  (Pourtales);  ^Bahamas  (Dr.  Bryant);  *off  Bahamas,  Santa- 
rem  Chan.,  40  fms.  (Pourtales) ;  ^Bermudas ;  Martinique !  (J.  d.  P.) ;  Aspinwall !  (Smithson. 
Coll.);  Surinam!  (Mus.  Copenh.) ;  Madeira!  (Stimpson,  Smithson.  Coll.);  ^Lanzerote,  Canary 
Ishindd  (Haeckel);  Cape  Verde  IsUnds!  (Bouvier,  J.  d.  P.);  *Red  Sea;  *Tor,  Red  Sea 
(Frauenfeld) ;  ^Arabian  Gulf  (Millet);  ^Zanzibar  (Cook,  Cheney);  Seychelles!  Bombay! 
Madagascar!  (J.  d.  P.);  Nikobar!  Amboina!  (Mus.  Copenh.);  Simon's  Bay,  Cape  of  (3ood 
Hope!  (Essex  Inst.);  Timor,  Molucca  (Martens);  Reef  of  Attago!  (Brit.  Mus.) ;  ^Sandwich 
Islands  (Garrett);  Feejee  Islands!  (Mus.  Godeff.) ;  *Hong  Kong  (Stimpson);  *Sunda  Straits 
(Couthouy);  Ousima!  (Stimpson,  Smithson.  Coll.);  Philippine  Islands!  (Semper);  ^Society 
Islands,  *  Kingsmills  Islands  (Garrett). 
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(CIDARIS.)      DOROCIDARIS. 

Echinus  Linn.  1 758.     Syst  Nat.    (pan.) 

Cidaris  Leske,  1778.     Kl.  Add.     (pars.) 

Cvdaritett  Lamk.  1816.     An.  8.  Vert     (pars.) 

PhyUacanthus  Brandt,  1835.     Prod,     (pars.) 

Leiocidariif  Duj.  Huptf,  1862.     £chin.     (pars.) 

Orthocidaris  (A.  Agass.)  1863.     Bull.  M.  C.  Z.,  I.  p.  17  (non  Cotteau). 

Dorocidaxis  A.  Agass.  1869.    BulL  M.  C.  Z.,  I. 

Dorocidaris  papillata 

Gualteri,  1742.    Index,  PI  CVIILf,  D. 

CiV/om  papillata  Leske,  1778.      Kl.  Ech,  p.  61,  PL  XXXIX.  /  2,  copied  Enc  M.,  PL 

CXXXVLf,  6,  7. 
»*       papillata  Flem.  1828.     Brit  An.,  p.  477. 

«  "    !?  Forbes,  1841.    Brit  Starf.,  p.  146,  fig.     Scotland.  • 

«  "      !  DiJB.  o.  KoR.  1844.     Skand.  Ech.,  p.  255,  P/. /X/;85-5^. 

«*  "        Phil.  1845.    Wieg.  Arch.,  L  p.  353. 

«*  "      !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  326. 

<*  "      !  Gray,  1848.    Brit  Rad.,  p.  2. 

"  «*      1  Sars.  1861.    Norges  Echin.    W.  coast  Norway. 

Cidarites     "         Desml.  1837.     Syn.,  p.  320. 
Leiocidaris  **       !  Duj.  Hup^,  1862.     Echin.,  p.  485. 

"  "      1  Perrier,  1869.     P^ic,  p.  129. 

Orthocidaris  papillata  I  A.  Agass.   1863.    Bull.  M.  C.  Z.,  I.  p.  17. 
Dorocidaris         ''       !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  253. 
Cidarites  hystrix!  Lamk.  1816.    An.  s.  Vert,  p.  55.    Mediterranean. 

**        hystrix  Desml.  1837.     Syn ,  p.  820. 
Cidaris        "     1  Blainv.  1834.     Actinol.,  p.  231,  PL  XX^f.  6. 
«  "       Sabs,  1835.    Beskriv.,  p.  40. 

«*     1  Agass.  1836.    Prod,  p.  21. 
«     I  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VL  p.  326. 
"       Phil.  1845.    Wieg.  Arch.,  I.  p.  353. 
"        Aradas,  1853.     Attl  Gioen.,  VIII  p.  162.     Sicily. 
**  «'        Sars,  1861.    Middelh.  Litt  Fauna,  p.  109.    Naples. 

PhyUacanthiis  hystrix  Brandt,  1835     Prod.,  p.  268. 
Leiocidaris  «      1  Duj,  Hupi,  1862.    fichin.,  p.  484. 

**  "     1  Perrier,  1869.    P^dic,  p.  129,  PL  IILf.  11. 

Orthocidaris  '<      !  A.  Agass.  1863.    BulL  M.  C.  Z.,  I.  p.  17.    Nice. 

Dorocidaris         *'      !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  253. 
Cidaris  borealia !  Dub.  o.  Kor.  1844.    Ak.  Stork.,  p.  114.     W.  coast  Norway. 
«      affinis  Phil.  1845.    Wieg.  Archiv.,  I.  p.  851.    Sicily. 
<'      affinis  Sars,  1857.    Middelh.  Litt.  Fauna,  p.  109.    Naples. 
Leiocidaris  affinis  Duj.  Hup^,  1862.    £chiii.,  p.  485. 
Orthocidaris  affinis  1   A  Agass.    1863.    Bull.  M.  C.  Z.,  I  p.  17. 
Dorocidaris       <«     !  A.  Agass.  1869.    Bull  M.  C.  Z.,  I.  p.  253. 
Cidaris  Stokesii !  AoASS.  1846.    C.  R  Ann.  Sc.  Nat,  YI.  p.  326.    Mediterranean. 
Leiocidaris  Stokesii  \  Duj.  Hup^  1862.    £chin.,  p.  485. 

«  "      !  Perrier,  1869.    P^ic,  p.  131,  PL  IH.f.  6  a,  6,  c. 

Dorocidaris  abyssicola !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  253.    Straits  of  Florida. 

♦W.  coast  Norway  (M.  Bars)  ;  ♦Fishing  Bk.,  Store^gen,  80-100  fms.  (G.  O.  Sars)  ;  Bergen! 
(J.  d.  P.)  ;  ♦North  Sea,  200  fms.  (Mus.  Stockholm)  ;  ♦Shetland  Islands !  (Liverpool  Mus.)  ;  ♦Cape 
Wrath  I  280  fms.,  ♦Cape  Sagras,  165  fms.,  ♦So.  Ireland,  80-90  fms.  (Porcup.  Exp.)  ;  ♦Mediter- 
ranean ;  ♦Nice  (Verany)  ;  ♦W.  coast  Italy  (Rigacci)  ;  ♦Naples  (Panceri)  ;  Adriatic  (Mtiller)  ; 
Lessina,  Lissa  (Heller)  ;  ♦Carysfort  Reef,  40  -  60  fms.,  Conch  Reef,  40  fms.,  ♦Florida  Gulf 
Stream,  195  fms.,  ♦French  Reef,  Florida,  45  fms.,  ♦Key  West,  135  fms.,  off  Tortugas,  60  fms., 
♦Tennessee  Reef,  114  fms.,  ♦Alligator  Reef,  114  fms.,  ♦Sundry  Stations,  Florida  Gulf  Stream, 
98, 116, 125, 152,  154  fms.  (Pourtal^s)  ;  Guadeloupe  I  (Duchassaing,  J.  d.  P.). 
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ECHINANTHUS. 

Eohinantfatui  Bretk.  1 732.    Schedias.    (pan.) 
Echinus  Lnf.  1758.     Syst.  Nat     (pan.) 
Echinanthwt  LkskKj  17  IS.    Kl.  Add.     (pan.) 
^  Gray,  1825.    Ann.  FhiL    (para.) 

ClyiMaster  Lamk.  1801.    An.  8.  Vert    (para.) 
Clypeaster  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  YIL  p.  129.    (pan.) 
Echinanthus  Gray,  1851.    Proc  ZooL  Soc.  Lond.    (pan.) 
Clypeaster  Mull.  1854.    Bau  d.  £chin. 
Echinanthus  Gray,  1855.    Cat  R.  Echin.    (pan.) 

EchinanthiiB  roeacens 

* . . . .  Sloane,  1 725.    Jam.,  PL  CCXLIL  f.S-lU 

Seba,  1758.    Thes.,  IIL  PL  XI,  f.  t,  3,  IS,  14. 

Scutum angularehumOel KJ.KIS,  1734.     PL  XV  11.  /.  A,  PL  XVI 11.  f.  B,  copied,  £.  M.,  PiL 

CXLV.f.  5,  6. 

Knorr,  1771.    D^lic,  PL  DI.  f.  12. 

Enc  M^th.,  PL  CXLIV.f.  7,8. 

Echinus  retioulatuB  Linn.  1 758.    Syst  Nat,  p.  666.    (pan). 
Echinus  retictdatus  Gmel.  1788.    Lin.  Syst  Nat,  3191.     (pm). 

**       rosaoetui  Linn.  1 758.     Syst  Nat 
Clypeaster  rosaceusl  Lamk.  1801.    An.  s.  Vert.,  p.  849. 

Clypeaster         ^       1  Lamk.  1816.    An.  s.  Vert,  p.  14.    Ocean  Indian?  N.  American. 

•*        !  Blaixv.  1834.    ActinoL,  p.216,  PL  A:Fi/./.  i,f. 
<"        !  Agass.  1836.     Prod.,  p.  187. 
**  «*  Desml.  1837.     Syn.,  p.  212. 

•«  "       I  Edw.  in  Cuv.  Rfcg.  An.  Ed.  HL,  PL  XVI.f.  1. 

I  Aoass.  Des.  1847.    C.  R.  Ann.  Sc  Nat,  VIL  p.  129.    West  Indies. 
"         Mull.  1854.    Ban  d.  Ech.,  PL  IV.  f.  i,  S-6;  PL  V.f,  5-9. 
**  "  Bronn,  1859.    KL  u.  OnL  Actin.,  PL  XXXlX.f.  U,  16, 17. 

*«  "       !  Mich.  1861.    Clyp.  Monog.,  PL  XIII. 

"  "        !  Duj.  Huprf,  1862.    fichin.,  p.  571,  PL  X.  f.  1-8. 

'<  *'       !  A.  Aoass.  1863.    BoIL  M  C.  Z.,  p.  25.    Florida. 

**  **        !  LiJTK.  1864.    Bid.,  p.  100. 

Echmanthus  hmnile !  Lesks,  1778.    PL  XVILf.  A  ;  PL  XVIII.  f.  B. 
^  rosaceusl  Gray,  1825.     Ann.  FhiL,  p.  5. 

**    •  **        Gray,  1855.    Cat  Rec.  Echin.,  p.  4.    West  Indies. 

Clypeaster  incnrvatas  Desml.  1837.     Syn.,  p.  212. 

M         parvus  !  DucH.  1847.     BulL  Soc.  G^L  fr.,  lY.  1093.     Gnadeloope. 
«"        parvus !  Agass.  Des.  1847.    C.  R.  Ann.  Sc  Nat,  YIL  p.  130. 
**  «*       Duj.  Huprf,  1862.    fichin.,  p.  572. 

Echinanthus  parvus  1  Gray,  1855.     Cat  R.  Echin.,  p.  8. 
Clypeaster  albolineatua  I  Mich.  MS.  (£coL  Min.) 

^Charleston,  S.  C.  (Allansen)  ;  *Tortagas  (Holder,  Agassiz) ;  ^Eey  West  (Poortal^) ;  *Jereiiiie» 
Hayti  (Weinland) ;  ^Jamaica  (Adams);  ^Nassau  (Shaw);  ^Bahamas  (Brjant);  Cabal 
(Arango) ;  Guadeloupe !  (Ecol.  Min.). 

Tichlnanthns  testadinariiiB 

Echinanthus  testudinarius !  Gray,  1851.    Proc.  Zool.  Soc  Ix>nd.,  p.  85. 

«  testudinarius  I  Gray,  1855.    Cat  Echin.,  p.  6,  PL  I.f.  1.    Borneo  V 

Clypeaster  **  !  Mart.  1866.    Wieg.  Arch.,  L  p.  170.    Timor. 

"  "  !  Verrill,  1871.    Notes  Bad.,  p.  588,  P/.  X /.  7. 

EchhnantknM  Aoatralaaiae  !  Gray,  1851.    Vroc  ZooL  Soc.  Lond.,  p.  34.     Aostralia. 

^  Australanae  I  Gray,  1855.    Cat  R.  Ech.,  p.  5,  PL  L  f.  i. 

Clypeaster  tnmidoliiB  I  Mull.  1854.    Bau  d.  Ech.,  p.  90. 
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SeliinanthiiB  testadinariiiB  (continued). 

Clifpecuter  speoiOBiui !  Verrill,  1870.    SilL  Journ.,  p.  95.    La  Paz. 
«        Desorii !  Mich.  MS.  (£col.  Min.)- 
«<         Australiae  1  Mich.  MS.  (£col.  Min.). 

*Hakodadi  (Dall,  Smithson.  Coll.)  ;  ♦New  Holland  (tool.  Min.)  ;  Red  Sea !  (J.  d.  P.)  ;  Japan ! 
(Bonn  MuB.)  ;  Australia !  (Brit  Mu.-.)  ;  Sandwich  Islands !  (Breslaa  Mas.)  ;  ♦La  Paz  (Pedersen, 
Yale  CoU.). 


(SCUTELLA.)      ECHINARACHNIUS. 

Scntella  Lamk.  1816.     An.  s.  Y.    (pars.) 

Echinarachnius  Gray,  1825.     Ann.  Phil,  (non  Leske). 

Eckinodutcus  Blainv.  1884.     Actinol.     (pars.) 

Echinarachnius  Agass.  1841.    Men.  Scut. 

Dendraster  Aoass.  1847.    C.  R.  Ann.  So.  Nat,  YIL  p.  815. 

Scaphechinus  Barn.  1863.    In  A.  Ag.  Proc.  A.  N.  S.  Phila. 

ChaetodiBCUB  Lijtk.  1864.    Bid.  till  Eunds.  om  Echin. 

Echinarachniiis  excentriciiB 

SctUella  excentrica  Esch.  1829.    Zool.  AtL,  PL  XX.  f,  2.    Kamtchatka. 
Echinarachnius  excentricus !  Val.  1846.    Voyage  Vdnus,  Zooph.,  PL  X 
Dendraster  <*         I  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.  p.  185.    California. 

Dendraster  "         !  Gray,  1855.    Cat  Ree.  Ech.,  p.  16. 

"  "         I  Stimps.  1857.     Crust  Ech.,  Pacific  Sh.,  p.  87. 

"  *'         IDuj.  Hup^,  1862.    fichin.,  p.  564. 

Scuiella  striatula  \  Cosn AD,  1856.     Pacif.  R  R.  Survey,  VIL  p.  196,  PL  IX.  f.  1  a,  b  (non 

M.  DE  Serres). 

♦Monterey  (Trowbridge) ;  ♦San  Francisco  (A.  Agassiz,  Gary) ;  ♦Puget  Sound  (Kennedy), 
Smithson.  CoU.) ;  Sitka,  Unalach,  E^amtchatka  (Escbscholtz). 

EchinarachniiiB  mirabilis 

Scaphechinus  mirabilis  I  Barn.  1863.    In  A.  Ag.  Proc.  A.  N.  S.  Phila ,  p.  859.    Hakodadl 

Scaphechinus  mirabUis !  Verrill,  1869.    Proc.  Bost  S.  N.  H.,  p.  384. 

Chaetodiscns  scntella  I  Lutk.  1864.    Bid.,  p.  104.,  PL  11.  f,  11. 

ScuteUa  japonica  I  Mart.  1865.    MonatsU  Berl.  Ak.,  p.  140,  March.    Yedo. 

Scutella  japonica !  Mart.  1866.    Wieg.  Archiv.,  I.  p.  188. 

♦Hakodadl  (W.  Stimpson,  Dall,  Smithson.  Coll.);  ♦Japan  (Salmin) ;  Yokohama!  (Mas.  Berlin, 
Smithson.  Coll.)  ;  Yedo,  Kanagawa  (Martens). 

EchinarachniiiB  panna 

Scntella  parma !  Lamk.  1816.    An.  s.  Vert,  p.  11. 
Scutella  parma  Blainv.  1827.    D.  S.  N.  Scut,  p.  226. 

*«  "       Desml.  1887.     Syn.,  p.  230. 

Echinodiscus  parma  Blainv.  1884.     Actin.,  p.  218. 
Echinarachnius  parma  I  Gray,  1825.    Ann.  Phil.,  p.  6. 

**      !  Agass.  1886.    Prod.,  p.  188. 

**      1  Agass.  1841.    Mon.  Scut,  p.  89,  PL  XX.  f,  9-18.    Canada. 
"  "     I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  188. 

«*  "      !  Gray,  1855.    Cat  Rec.  Ech.,  p.  15.     Atlantic  Ocean. 

^  "     !  Mich.  1859.    Rev.  Mag.  ZooL,  No.  9. 

**  **      !  Duj.  Hup^,  1862.     Echin.,  p.  562,  PL  Xf.  lS-17. 

'*     I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  26.    New  England. 
**      !  A.  Agass.  1865.     Seaside  Stud.,  figs.  180  -  140.    Mass.  Bay. 
*"      !  Verrill,  1866.    Proc.  Boston  Soc.  N.  H.,  p.  840,  851. 


(4 

M 
U 


u 
ii 


(( 


i( 


108  SYNONYMY. 

Echinarachniiui  parma  (continued). 

Scutella  trifEuia  Say,  1826.    Jour.  Ac.  N.  S.  Phila.,  p.  227. 

'<       Rumphii!  Blainv.  1827.    Diet.  Sc.  Nat  Scut,  p.  226. 
Echinodisctu  Rumphii  \  Blainv.  1884.     Actin.,  p.  218. 
Echinarachniiu    ^      !  Agass.  1836.    Prod.,  p.  188. 

"  «      1  Agass.  1841.    Mon.  Scut,  p.  91,  P/.  ZZ/./ i-tf.    Amboina? 

"      1  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  135. 
**      !  Gray,  1855.     Cat  Rec.  Ech,  p.  15.    Indian  Ocean. 
'«  <«      !  Mich.  1859.    Bev.  Mag.  ZooL,  No.  9. 

"  "       I  Duj.  Hupi,  1862.     Echin.,  p.  562. 

Atlantictui !  Gray,  1841.    In  Agass.  Mon.  Scut,  p.  92,  PL  XXI.  f.  S2-3^    New- 
foundland. 
Atlanticu9\  Stimps.  1853.    Invert  Grand  Menan,  p.  16. 
"  "         !  Mich.  1859.    Rev.  Mag.  Zool,  No.  9. 

"  "         !  Duj.  Hdp^,  1862.    fichin.,  p.  562. 

'«  Asiaticiu  !  Mich.  1859.    Rev.  Mag.  Zool.,  No.  9,  PI  Xlll.f.  S.    Kamtchatka. 

<*  AsialicusX  A.  Agass.  1863.    Prod.  A.  N.  S.,  Phila.,  p.  359.    Avatscha  Bay. 

«  **      !  Duj.  Hup^,  1862.    fichin.,  p.  568. 

*'  <*      !  Yerrill,  1869.    Proc.  Boston  Soc.  N.  H.,  p.  384.    Aleutian  Islands. 

''  AnstraUae !  Mich.  1859.    Rev.  Mag.  Zool,  No.  9,  PL  XIlLf.  2.    Australia. 

''  Australiae !  Duj.  Hup^,  1862     £chin.,  p.  563. 

**  undolatuB  1  Mich.  1859.    Rev.  Mag.  Zool,  No.  9,  PL  XIIT.f.  1. 

<*  undtdatus !  DuJ.  Hupi^  1862.     £cbin.,  p.  563. 

Long  Island  Sound !  (Verrill) ;  ♦New  Jersey  (Gedney,  Smithson.  Coll.) ;  ♦Gay  Head,  ♦Nan- 
tucket, ♦South  Shoals,  Mass.  (Agassiz)  ;  ♦Cape  Cod  (Atwood) ;  ♦Mass.  Bay  (Agassiz) ;  ♦St 
George's  Bank  (Atwood)  ;  ♦Trenton  Pt,  Me.  (Verrill,  Shaler,  Hyatt)  ;  ♦Eastport  (Verrill) ; 
♦Grand  Menan  (Mills)  ;  Gasp^  (Dawson) ;  Long  Island  (Say)  ;  Labrador !  (Brit.  Mas.)  ;  Mingan 
Islands!  2-15  fms.,  Straits  Belle  Isle!  (Packard);  ♦Avatscha  Bay,  ♦Kamtchatka,  30-70  fma. 
(W.  Stimpson) ;  ♦£.  Vancouver  Island ;  Aleutian  Islands !  (Smithson.  Coll.) ;  New  Holland ! 
(J.  d.  P.,  ilcoL  Min.);  Indian  Ocean!  (Bonn  Coll.);  Red  Sea!  (^L  Min.) ;  India!  (Brit. 
Mus.). 


ECHmOBRISSUS. 


XSchinobrisaus  Breyn.  1732.     Sche<lias.     (pars.) 
Echinobrissus  Gray,  1825.     Ann.  Phil. 

"  D'Orbig.  1854.     Rev.  Mag.  Zool.     (purs.) 

Nncleolites  Lam.  1801.    Syst  a.  s.  V.    (pars.) 

EchinobrissiiB  recens 

Nucleolites  recena!  Edw.  1836,  in  Cuv.  R^.  An.  Ed.  Ill,  PL  XTV.f.  S. 

"  **        Agass.  1849.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  153.    New  Holland. 

Echinobrissus  recens  D*Orbig.  1854.     Rev.  Mag.  Zool.,  p.  24. 

**       Desor,  1857.     Echin.  foss.,  p.  257. 

"     !  Duj.  Hup^,  1862.     fichin,,  p.  578,  PL  X.f.  9, 10. 


Madagascar!  New  Zealand!  (Brit.  Mus.) ;  Mers  Australes!  (J.  d.  P.) ;  ♦M.  C  Z. 
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ECHINOCAEDIUM. 

BchinospataguB  Bretn.  1732.    Sched.    (para.) 
Spatagns  Mull.  1776.    ZooL  Dan.  Prod,     (para.) 
Echinocardiom  Gray,  1825.    Ann.  FhiL    (pare.) 
Amphidetos  Ac  ass.  1886.    Prodromus. 
Amphidetus  Agass.  1847.    C.  R.  Ann.  Sc.  Nat.,  YIII. 
AmphidotuB  Forbes,  1841.    Brit  Starf. 
Echinocardium  Gray,  1855.    Cat.  Rec.  £cli. 

Echinocardinm  anstrale 

Echinocardium  australe !  Gray,  1851.     Ann.  Mag.  N.  H.,  p.  131.     Australia. 

"  australe !  Gray,  1855.     Cat.  R.  Ech.,  p.  44,  PL  IV.  f.  L    Van  Diemen. 

"       !  DUJ.  Hup^  1862.     fichin.,  p.  602. 
Zealandicom !  Gray,  1851.    Ann.  Mag.  N.  H.,  p.  131.    New  Zealand. 
•<  Zelandicum !  Gray,  1855.     Cat.  R.  Ech.,  p.  44. 

!  DuJ.  Hup^,  1862.    £chin.,  p.  602. 
Btimpaoni !  A.  Aoass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  860.    Cape  Good  Hope. 
Amphidetus  Novae  Zelandiae  I  Val.  1869.    Perrier,  P^d.,  p.  176. 

♦New  Zealand  (J.  d.  P.)  ;  *T8hifu,  China  (Novarra  Exp.) ;  *Kagosima,  Simon's  Baj !  12  fms. 
(W.  Stimpson,  Sroithson.  Coll.)  ;  ^Mussell  Bay  (Mus.  Grodeff.)  ;  Van  Diemen !  Port  Jackson ! 
W.  Australia?  (Brit.  Mus.);  So.  Africa!  (Mus.  Stutt.) ;  Mozambique  (Bianconi);  China  Seas! 
East  India !  (Mus.  (Topenh.). 

Echinocardinm  cordatnm 

Echinus  guineensis  cordiformis  Seba,  1 758.     Thes.,  III.,  PL  X.f,  tU 

Knorr,  1771.    Delic,  PL  DLf,  U. 

Bchinospatagns  cordiformis Breyn.  1732.    p.  61,  T'/.  V,f,  5. 

Spatangus  sp.  2,  §  99,  Klein,  1782.    PL  XXIV,  f.  c,  d,  c. 

£:cAmitf  cordatusPENN.  1777.    Brit.  ZooL,  IV.  p.   58,  PL  XXXIV,  /.  2;  PL  XXXVI. /.  f, 

2d  ed.  1812. 
Spatangus  cordatus  Flem.  1828.    Brit.  An.,  p.  480  (non  Blainy.). 
AmphJdotuB  cordatus  Forbes,  1841.    Brit.  Starf,  p.  190,/    Scotland. 
Amphidetus  "      !  DOb.  o.  Koren,  1844.    Zool.  Bid.,  p.  285.    W.  coast  Norway. 

"      !  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VUI.  p.  11,  PL  XVI.f.  8, 
«        MiJLL.  1848.     Achaeol.,  I.  P^ ///.  P/.  77./.  e-^.    Pluteus. 
«        Mull.  1854.    Ban  d.  Ech.,  PL  Ill.f.  S-6. 
**        Bronn,  1859.    Kl.  u.  Ord.  Actin.,  PL  XXXIX.  f,  £i. 
Echinocardium     ^  I  Gray,  1848.    Brit  Bad.,  p.  6. 

*"  cordatum !  Gray,  1855.     Cat  R  Ech.,  p.  43.    North  Sea. 

«       !  Des.  1858.    Syn.  Ech.  foss.,  PL  XLIILf.  4,  5. 
"       I  Duj.  Huprf,  1862.     fichin.,  p.  602. 
*"  «<       !  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  I. 

Spatangus  pusiUus  Leske,  1778.    Kl.  Add.,  p.  166,  PL  XXIV.  f.  c,  cf,  e  (non  Mulu). 

"  "        tfLAiNV.  1884.     Actin.,  p.  201.~ 

Echinocardium  ;)ti«i2/u«  Gray,  1825.    Ann.  Phil.,  p.  8. 
Amphidetus  pusillus  Aoass.  1836.    Prod.,  p.  184. 
Spatangus  flavescens  Abild.  1789.    ZooL  Dan.,  PL  XCI.f.  1-i  (non  Mull.  Prod.). 

^*         lacunosus  Mull.  Zool.  Dan.  Text  (non  Linn.). 
Spatangus  arcoarius !  Lamk.  1816.    A.  s.  V.,  p.  32.    Brit  (Channel 
"        arcuarius  Desl.  1824.    Enc.  M^th.,  PL  CLVI.f.  7,  S. 
*«  '*        Blainv.  1834.     Actin.,  p.  201. 

•*  "        Desml.  1837.     Syn.,  p.  378, 
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Echinocardinm  cordatum  {continued). 

Eohlnooardium  Seba  Gray,  1825.     Ann.  Phil ,  p.  8. 

AmphidettiB  Sehae  Ac  ass.  1836.     Prod.,  p.  184. 

Amphidettu  Kurtzii !  GiR.  1852.    Proc.  Boston  Soo.  N.  H.,  p.  218.     So.  CarolinA. 

Echinocardium  Kurtzii !  A.  Agass.  1869.     Bull  M.  C.  Z.,  1.     No.  Carolina. 

*i  Amphidettu  amplifoms  M'Crady,  1857.    Plioc.  foss.  So.  Ca.,  p.  6,  PL  ILf.  X. 

?  «*  gothlous  Raven.  1848.    Echin.  So.  Ca. 

?  «*  gothicus  M'Crady,  1857.    Plioc.  foes.  So.  Ca.,  p.  6,  PI,  Il.f,  3. 

♦Christianiafjord  (G.  O.  Bars) ;  *Kattegatt  (Mus.  Copenh.) ;  ♦Irish  Sea  (Thos.  J.  Moore) ; 
♦Oban  (W.  Stimpson)  ;  ♦English  Channel;  ♦W.  coast  Italy  (Rigacci)  ;  Finmark,  Oresund  (Sars)  ; 
Drontheim  —  N.  Cape,  15  fms.  (Mc Andrew  Ss  Barrett);  Shetland  (Norman);  Great  Britain 
(Forbes);  Scheveningen  (Maitland) ;  Bahia!  (Mus.  Godeff.) ;  Charleston,  S.  Ca.  (Agassiz) ;  ♦off 
Tennessee  Reef,  Florida,  79  fms.  (Pourtales) ;  ♦Beaufort,  N.  C.  (Bickmore). 

Echinocardinm  flavescens 

Spatagns  flavesoena  Mull.  1776.    Prod.,  p.  235  (non  Abild.). 
Spatangus  ovatw  Flem.  1824.    Wem.  Mem.,  484  (non  Lebke  nee  Laic.). 
»*       Flem.  1828.    Brit.  An  ,  p.  40. 
!  Blainv.  1834.     Actin.,  p.  202. 
**  *•       Desml.  1837,     Syn.,  p.  388. 

Amphidetus  ovatus !  DiJB.  o.  KoR.  1844.    Skand.  Ecb.,  p.  283,  PL  X.f,  60,    Norway. 
«  "     1  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VIU.  p.  12. 

**  "     !  Sars,  1861.    Norges  Ech.,  p.  98. 

*«     !  A.  AoASS.  1863.    Bull.  M.  C.  Z.,  I.  p.  27. 

"     I  Perkier,  1869.    P^dic,  p.  175,  PL  VILf,  2,  et  No  193,  p.  176. 
Echinocardium  ovatuml  Gray,  1848.    Brit  Rad.,  p.  6. 

<«      !  Gray,  1855.     Cat.  R  Ech.,  p.  43.    North  Sea. 
"      1  Duj.  Hup^,  1862.    Echin.,  p.  602. 

'«      I  A.  Agass.  1869.    Bull.  M  C.  Z.,  I  p.  276.     Straits  Florida. 
AmphidotuB  roseus !  ?  Forbes,  1841.    Brit  Starf.  p.  194. 

♦Oresund  (Eschricht) ;  W.  coast  Norway  (Sars) ;  Lofoten  Islands,  20,  80  fms.  (G.  O.  Sars) ; 
♦So.  Ireland,  ♦Cape  Wrath,  100  fms.  (Porcupine  Exped.) ;  Bergen,  Finmark,  E^attegatt  (Sars) ; 
Drontheim  —  Cape  North,  20  -  40  fms.  (McAndrew  &  Barrett)  ;  Shetland  Islands,  Dublin,  Belfast, 
Cornwall  (Forbes) ;  Shetland  Islands  (Norman) ;  ♦Charleston,  S.  C.  (Kurtz) ;  ♦Florida  Gulf 
Stream,  138  fms.,  ♦off  Tennessee  Reef,  85-115  fms.  (Pourtal^). 

Echinocardinm  mediterranenm 

Amphidetus  mediterraneus !  ?  Forbes,  1844.    Joum.  Lin.  Soc.  Lond.    .Sgean  Sea. 
"         medilerranneus  I  ?  Forbes,  1844.     Ann.  Mag.  N.  H.,  XIV.  p.  418. 
«  "  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  VIII.  p.  12. 

"         mediterrantu  SabSj  lSo7,    Middclh.  Litt.  Faun.,  p   117.    Naples. 
Echinocardium  mediteraneum  I  Gray,  1855.     Cat.  R.  Ech.,  p.  44. 

"  "  Du.J.  Hupi,  1862.     Ech.,  p.  602. 

Amphidetus  gibbosus !  Agass.  1847.     Ann  Sc.  Nat.,  VIII.  p.  11.    Algeria,  Sicily. 
Echinocardium  gibbosuml  Gray,  1855.     Cat.  R.  Ech.,  p.  44. 
"  "      !  Duj.  Huprf,  1862.    Echin.,  p.  602. 

Amphidetus  sp.  Aradas,  1850.     Atti.  Gioen.,  VI.  p.  80.    Catania. 

♦Naples  (Panceri)  ;  ♦Mediterranean ;  ♦Cette ;  ♦Bone,  Algeria ;  Triest,  Naples  (Sars) ;  Sicilj 
(Gray)  ;  Genoa,  Nice  (Verany)  ;  Zara,  Lessina,  2-20  fms.  (Heller)  ;  ^gean  Sea  (Forbes). 
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Echinocardinm  pennatifldiim 

?  Echinocardtum  pennatifidam  Norm.  1868.    4th  Kept  Dredging  Shetland  Islandfl,  p.  440. 

**  pennatifidum  Hodoe,  1871.    Trans.  North.  Durh.,  IV.  PL  V. 

"^  laeviciaBter !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  277.     Straits  Florida. 

?  Amphidoius  gibbimis  (Barrett,)  1857.     Ann.  Mag.  N.  H ,  XIX.  p.  32,  PL  VII,  /.  t  (non  Aoass.). 
?  Spatangw  orthonotaB  Conrad,  1848.    Proc.  Fhila.  Ac.  N.  S.,  p.  327. 
7Amphidetus  orthonotus  M'Crady,  1857.     Plioc  Foss.  So.  Ca.,  PL  Il.f,  1, 
7  Echinocardium  orthonotusl  Conrad,  1865.    Proc.  Ac.  N.  S.  Phila. 
7  Amphidetwf  virglnianus  Forbes,  1849.     Q.  J.  GeoL  Soc.  Lond.,  I.  p.  425. 

Northumberland  (Hodge)  ;  ♦off  Alligator  Reef,  79  fms.,  ♦off  Sombrero,  121  fms.,  ♦off  Tennessee 
Reefy  114  fms.  (Pourtales)  ;  Shetland  (Norman) ;  Clyde  District  (Robertson). 


ECHINOCYAMUS. 

Xlchinoc3ramiis  Van  Phel.  1774.    Brief 
Bpatagus  Muix.  1776.    Prod.  Zool.  Dan.     (pars.). 
Echinus  Gmel.  1 788.    Linn.  Syst.  Nat     (pars.). 
Fibularia  Lamk.  1816.    A.  8.  Vert    (pars.) 
Echinocyamus  Agass.  1841.    Mon.  Scut 
ScuteUina  AoASS.  1841.    Mon.  Scut 

EchinocjramiiB  piusilliiB 

Echinus  pereadguus  Petiv.  1764.     Gaz.,  PL  XXXI,  f.  10, 

Knorr,  1771.    D^lic,  PL  DI,f.  10, 

BpataguB  pusiUus  Mull.  1776.    Prod.,  2851.    Zool.  Dan.,  PL  XCLf,  5,  6. 
Echinocyamus  pusUlusl  Gray,  1825.    Ann.  Phil.,  p.  6. 

**         Flem.  1828.     Brit  An.,  p.  481. 

"       !  Agass.  1841.    Mon.  Scut,  p.  128,  PL  XXVILf,  1-8.    German  Ocean. 
"       !?  Forbes,  1841.    Brit  Starf.,  p.  1 75,  fig. 

Phil.  1845.    Wieg.  Archiv,  I.  p.  356. 
'<         Gray,  1848.    Brit  Bad.,  p.  5. 

Mull.  1853.    Abhdl,  I.  PL  VII,  f,  i;  Abhanl.,  VH.  PL  VII I.    Pluteus. 
<*       !  Gray,  1855.    Cat  Rec.  £ch.,  p.  28.    Atlantic  Ocean,  Mediterranean. 
*<         Sars,  1857.    Middelh.  Lit  Faun.,  p.  116. 

DuJ.  Hup^,  1862.     £chin.,  p.  556. 
"         Perrier,  1869.     P^dic,  p.  167. 
angnlosus  Leske,  1778.    Kl.  Add.,  p.  215. 
angulosusl  Agass.  1841.    Mon.  Scut,  p.  130,  PL  XXVILf.  14-18. 
**         !  Dub.  o.  Koren,  1844.    Skand.  Ech.,  p.  279. 

!  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  140. 
Sars,  1861.    Norges  £ch.,  p.  95. 
!  Duj.  Hup^,  1862.    £chin.,  p.  556. 
!  Perrier,  1869.     P^dic,  p.  167. 
Fibularia  angulosa  De  France,  1820.     D.  S.  N.,  XVI.  p.  515. 

"  **         Desml.  1837.     Syn.,  p.  236. 

Echinocyamus  Ticia  Leske,  1778.    Kl.  Add. 

"  ovaliB  Leske,  1778.    Kl.  Add.,  p.  152,  PL  XXXVI I.  f.  6. 

Echinus  ptdTrinolus  Pknn.  1812.    Brit  Zool.,  2d  ed.,  p.  140,  PL  XXXVIII,  f,  /-^ 
•   Echinocyamus  minutus !  BLAiNV.f  1884.     Actin.,  p.  214. 
Fibularia  equina  Aradas,  1850.     Monog.  £ch.,  p.  203.     Sicily. 

t  There  b  considerable  doubt  as  to  the  authenticity  of  the  specimens  ascribed  to  Lamarck  and 
Blainvills  in  the  Jardin  des  Plantes. 
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EchinocjramiiB  pnsilliui  {continued). 

Fibnlaxia  tarentina !  Lamk.  1816.    A.  s.  Vert,  p.  17.    Meditemneao. 
Fihularia  <'  Deslong.  1824.    Enc.  M^th.,  II.  p.  889. 

Risso,  1826.    Europ.  M^ricL,  V.  p.  288. 
Desml.  1837.     Syn,f  p.  236. 
Blainv.  1884.     Actin.,  p.  211,  PL  XVI.f.  6. 
DUJ.  Hup^  1862      fichin.,  p.  657. 
Echinocyamus  tarenlinus  Gray,  1825.    Ann  PhiL,  p.  6. 

«  «*        I  AoAsa.  1847.    C.  R.  Ann.  Sc  Nat.,  VH  p.  140. 

«  "  Bronx,  1859.     Kl.  u.  OnL  Actin.,  p.  889,  PL  XXXIX.  f.  t^;  PL 

XLLf.  IS. 
**  "  Perrier,  1869.    P^dic,p.l67. 

^  minimua !  Gir.  1850.    Proc.  Boston  S.  N.  H. 

parthenopaena  Costa,  1871.    Echinoc.  viv.  e.  £)m. 
apecioaiia  Costa,  1871.    Echinoc.  viv.  e.  fos. 

*W.  coast  Norway  (Sars) ;  * W.  seas  of  Europe ;  Oban  (W.  Stimpson)  ;  *Lofoten  Ldands, 
300  fms.  (G.  O.  Sars) ;  *W.  coast  Sweden  (Mus.  Stockh.) ;  Oresund  (Mas.  Copenh.) ;  Devon, 
Scotland,  K  &  W.  coast  Britain  (Forbes);  Drontbeim  —  Cape  North,  15-25  fms.  (McAndrew 
&  Barrett);  Arran  Berwick  (Gray);  Nord  See  (Maitland)  ;  N.,  £.,  S.  Irehind  (Thomson); 
Iceland  (Steenstmp) ;  Shetland  (Norman);  ^Carysfort  Beef,  117,  138  fms.,  *Bocca  grande, 
125  fms.,  •Sand  Key,  100,  120,  325  fms.,  ♦off  Alligator  Beef,  147,  138,  110,  79  fms.,  ♦Conch 
Reef,  169«  139,  117  fms.,  ♦Key  West,  138,  130,  125  fms.,  ♦Tennessee  Beef,  183,  115,  114,  75 
fms.,  ♦Salt  Key,  5  fms.  (Pourtales) ;  ♦Naples  (Panceri)  ;  ♦Corsica  (Cottean)  ;  ♦Civita  Vecchia 
(Rigacd);  ♦Mediterranean;  Adriatic  (Mtiller) ;  Nice  (Risso);  Genoa!  (Yerany) ;  Palermo! 
Egypt!  (J.  d.P.);  Lissa,  Lessina,  Ragusa,  Adriatic  (Heller);  Lossin  (Grube)  ;  ♦Fayal!  (Hig- 
ginson)  ;  Josephine  Bk. !  (Mus.  Stockh.). 


u 
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ECHINODISCU& 

Edim%u  RuvFH.  1 705.    Amb.  Bar.  Kam.     (pars.) 

MeUita  Klein,  1 734.    Nat  Disp.  Ech.    (pars.) 

fcAmoc/iitctts  Leske,  1778.     Kl.  Add.     (pars.) 

Scntella  Lamk.  1816.    A  s.  Vert,    (pars.) 

EchinodUcui  Gray,  1825.     Ann.  PhiL     (pars.) 

Lobop^ora  (Agasa.)  1841.    Monog.  Scat,  (non  Curt.  1825,  nee  Seryillk,  1839). 

Amphiope  Agass.  1840.    Cat.  Syst  Ect^-p. 

Amphiope  Agass.  1841.    Monog.  Scot 

EchinodisciiB  anxitns 

£:cAifit»  planua  ......  Rumph.  1705.     PL  XIV.  f.  F;    copied  Esc.  M^th.,  PL  CLIL     Am- 

boina.     (pars.) 

Eckionanihus  maximus Seba,  1758.     Thes,  IIL  PL  XV.  /  1-i;  copied  Ekc.  M^th.,  PL 

CLI.f.5,6. 
Echinodiscus  amitua  Leske,  1778.    Kl.  Add.,  p.  136. 

•*  auritusl  Gray,  1825.    Ann.  PhiL,  p.  6. 

Echinui  auritus  Gmel.  1788.     LiXN.  Svst.  Nat.,  3189. 
ScuteUa  aurita !  Blainv.  1834.     Actin.,  p.  220. 

"  "      I  Aga8S.  1836.     Pnxl.,  p.  188. 

Lohopkora  auriia  !  Agass.  1841.    Mon.  Scut,  p.  70,  PL  XIII.  f.  1;  PL  XIV.  f.  S-7. 
H  **      !  Agass.  1847.    C.  B.  Ann.  Sc  Nat.,  VIL  p.  136. 

•*  "      I  Dcj.  Hup^  1862.     fichin.,  p.  565. 

Eckmoducus  inaozitua  Leske,  1778.     Kl.  Add.,  p.  38. 
•*  inaurilusl  Gray,  1825.     Ann.  PhiL,  p.  6. 

«  inaurita  \  Gray,  1855.     Cat  Bee.  Eck,  p.  21. 

Echinus  inauriiui  GxEL.  1788.     Linn.  Syst  Nat,  3190. 
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EchinodiBCiiB  anritiis  {continued). 

Scutella  inauriia !  Blainv.  1834.     Acdn.,  p.  220. 
"  "      1  AOA88.  1886.    Prod ,  p.  188. 

Andouin  in  Saviony,  £gypte  Zooph.  Ecb.,  PL  VI Lf.  S>    Red  Sea. 

Scntella  bifisBa  1  Lamk.  1816.    A.  s.  Vert.,  p.  10. 
Scutella  hifissa  I  Blainv.  1827.     Scut  D.  S.  N.,  p.  224. 

"  *«       Desml.  1837.    Syn.,  p.  226. 

Lobcphora  hifissa  1  Agass.  1841.    Mon.  Scut,  p.  67, PL  XIILf.  £-6;  PL  XIV.  f.  i, f.    Zanzibar. 

<«  «     I  Mich.  1845.    Rev.  Mag.  Zool.,  p.  8.    Isle  de  France. 

«  "     1  A0A88.  1847.    C.  R.  Ann.  Sc.  Nat,  VIL  p.  186. 

«  **     I  DUJ.  Hupi,  1862.    fichin.,  p.  565. 

«  "     I  Mabt.  1866.    Wieg.  Arch.,  p.  177. 

"        Dnbusii  Belval,  1863.    Bull  Ac.  Brux.,  XVL  p.  198. 

*<        AgasBizil  Belval,  1863.    Bull  Ac.  Brux.,  XVI.  p.  198. 

♦Zanzibar  (Ashby,  Ropes,  Cook);  ♦Red  Sea!  (J.  d.  P.);  Mozambique  (Peters);  Suez!  Maa- 
ritius!  India!  (Brit.  Mus.) ;  Bourbon!  (i)coL  Min.) ;  Amboina  (Martens);  Philippine  Islands! 
(Semper). 

Echinodisciis  biforis 

Mellita  laevis  Klein,  1734.    Nat  Disp.  £ch.,  PL  XXI.  f.  Ay  B.    (pars.) 

Knorr,  1771.    D^lic,  PL  Dl.f.  16. 

Echinodiscus  bisperforatuB  Leske,  1778.     Kl.  Add.,  p.  132,  PL  XXLf.  A,  B. 

Echinus  biforis  Gmel.  1788.    Linn.  Syst  Nat^  3188. 

Lobophora  biforis  Mart.  1866.    Wieg.  Arch.,  p.  177.    Java. 

Scutella  hifora  I  Lamk.  1816.    An.  s.  Vert,  p.  10  (non  Blainv.  nee  Desml.). 

Scutella        ^        Aga88.  1836.    Prod.,  p.  188. 

Echinodiscus  hifora  I  Gray,  1825.    Ann.  Phil.,  p.  6. 

«  **     I  Gray,  1865.    Cat  Rec.  Ech.,  p.  20. 

Lobophora        **      !  Agass.  1841.    Mon.  Scut.,  p.  64,  PL  XII .    Madagascar. 

"  "     !  AoASS.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  136. 

«  «        Bronn,  1859.    KL  u.  Ord.  Actin.,  PL  XXXIX.  f  r. 

'*  "      I  Duj.  Hupi,  1862.    fichin.,  p.  565. 

Scutella  bilinearifora  Desml.  1837.    Syn.,  p.  226. 
Lobophora  Desmonlinaii  Mich.  MS.  (£coL  Min.) 

^Madagascar,  ^Mussell  Bay,  Cape  Good  Hope  (Mus.  Godeff.) ;  Red  Sea !  (J.  d.  P.)  ;  Mozam- 
bique (Peters) ;  Java  (Martens). 

Echinodiscus  laevis 

Mellita  laevis  !  Klein,  1 734.    Nat  Disp.  Ecb.    (pars.) 
Echinodiscus  biaperforatuB  Leske,  1778.    Kl.  Add.     (pars.) 
Scutella  hifora  I  Blainy.  1827.   D.  S.  N.  Scut,  p.  223  (non  Lamk.). 
**       hifora  Desml.  1837.     Syn.,  p.  226. 
*<       biforis !  Blainv.  1834.    Actin.,  p.  219. 
Lobophora  tnmcata !  Agass.  1841.    Mon.  Scut,  p.  66,  PL  Xl.f  11-16. 
«*       truncata !  Aoabs.  1847.    C.  R.  Ann.  Sc  Nat,  VII.  p.  136. 
"  «       !  Duj.  Hup^,  1862.    fichin ,  p.  565. 

Echinodiscus  **       I  Gray,  1865.    Cat  Rec.  EcL,  p.  20. 
Lobophora  tenuissima !  Val.  1847.    Agass.  C.  R.  Ann.  Sc.  Nat,  VIL  p.  136.    Waigiou. 

"<         tenuissima  Belval,  1863.    Bull.  Ac.  Brux.,  XVL  p.  198. 
Echinodiscus  tenuissima !  Gray,  1855.    Cat  Rec.  Ech.,  p.  20. 

Lobophora  DeplaJichei  I  Mich.  1861.    Rev.  Mag.  Zool,  p.  327,  PL  IX.  f  1.    New  Caledonia. 
**        tezta !  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  359.    Japan. 

• 

*Oasima  (W.  Stimpson,  Smithson.  Coll.)  ;  *New  Caledonia  (Crosse)  ;  Tanegasima !  China  Seas, 
Lat  23°  N.,  20  fins. !  (W.  Stimpson,  Smitlison.  ColL)  ;  Linguin,  China  Seas  (Liverpool.  Mus.)  ; 
So.  Africa !  (Mus.  Godeff.)  ;  Penang !  (Mus.  Copenh.)  ;  Waigiou  I  (J.  d.  P.)  ;  Burmah !  (Nat 
Hist  Soc.  Bo^t.). 
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ECHINOLAMPAS. 

Bchinanthtui  Bretk.  1 782.     Schedias.    (pars.) 
Scutum  Klein,  1784.    Nat  Disp.  Ech.     (pars.) 
Echinanthus  Leske,  1778.     Kl.  Addit.     (pars.) 
Echinus  Gmel.  1788.    LiXN.  SyeL  Nat.,  8187.    (pars.) 
Nnoleolites  Lamk.  1801.     Au.  s.  Vert,     (pars.) 
ClypeasUr  Lamk.  1816.    An.  s.  Vert    (pars.) 
EohinolampaB  Gray,  1825.    Ann.  FhiL 
Echinoiampas  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  YII. 
Echinanthus  D'Orbiony,  1854.    Rev.  Mag.  ZodL 

BchinolampaB  depraesa 

EchifwUtmpas  depreasus !  Gray,  1851.    Ann.  Mag.  N.  BL,  p.  88. 

"  depressus !  Gray,  1855.    Cat  Rec.  Ech.,  p.  86,  PL  II.  f.  ^ 

»  caratomoides !  A.  Aoass.  1869.    BulL  M.  C.  Z.,  I.  p.  269.    Straits  of  Florida. 

*Off  Tortagas,  35,  68  fms.,  *off  Carjsfort  Reef,  40,  60,  98,  320  fros.,  *off  Conch  Reef,  77  fon. 
(Pourtales). 

BchinolampaB  Hellai 

Eddnoiampas  Richardi  (DesmL)  1887.    Tah.  Sjn.,  p.  840  (non  Desmt.).     Senegal 

"        1AOA88.1847.     C.  R.  Ann.  Sc.  Nat,  VILp.  168. 
""  ">       I  Gray,  1855.    Cat  Rec  Ech^  p.  86. 

Echinanihus  Richardil  D*Orb.  1854.    Rev.  Mag.  ZooL,  p.  21. 

EchinoUmpas  Laurillardil  Desuu  1847.     C.  R.  Ann.  Sc.  Nat,  VUL  (non  Agabb.).    Note  at 

Jules  Marcoo. 
HeUei  I  Yal.  1869.    Perrier,  P^c,  p.  170. 
Rangii  Desml.  1870.    Act  Soc  Lin.  Bordeanx,  XXVH  PL  XX. 


*Cape  Palmas  (Dr.  Perkins,  Essex  Inst) ;  Senegal !  month  of  Bio  Grande  (J.  d.  P.). 

BchinolampaB  ovlftamiB 

Echinus  suleaius Rumph.  1705.     Amh.  Rar.  Kam.,  PL  XIV.  f.  S. 

Scntnm  o^atom  Klein,  1784.    Nat  Dbp.  Ech.,  §  78,  PL  XX.  f.  c,  d. 
Echinanthus  orattis  Leske,  1 778.    Ex.  Add.,  p.  127,  PL  XX.  f.  c,  d. 
Echinus  oTiloniiii  Gmel.  1788.    Linn.  Syst  Nat,  8187. 
Nncleolites  ociformis !  Lamk.  1801.    An.  s.  Vert,  p.  847. 
Clffpeaster  "^       !  Lamk.  1816.    An.  s.  Vert,  p.  15. 

«•  «       I  Blainv.  1825.    D.  &  N.,  p.  190. 

BchinolampaB  ort/brmit  I  Gray,  1825.    Ann.  PhiL,  p.  7. 
EchinoUmpas  *^       !  Blainv.  1884.    Actin.,  p.  209. 

"  «         Desml.  1887.    Syn-,  p.  840. 

**  **       I  AoASB.  1847.    C.  R.  Ann.  Sc.  Nat,  VIl.  p.  168. 

*^  •*       !  Gray,  1855.    Cat  Rec.  Ech.,  p.  85.     Red  Sea. 

«(       !  Mart.  1866.    Wieg.  AitrhiT,  I  p.  178.    Mdoeca. 

"^  ^       I  Perrier,  1869.    Pedic,  p.  170. 

EdkinanAus  anfanms  D'Orb.  1854.    Rer.  Mag.  ZodL 

Eehimus  orientalis Skba,  1758.    Thes.,  IH.  PL  X.  f.  tS  a^  ^  copied  in  Ene.  M^h.,  PL 

CXLir.f.lyt. 
BdiinolampaB  orientalia !  Gray,  1825.    Ann.  FhiL 
Edkinolampas  orientalis  Blainy.  1884.     Actin.,  p.  209,  PL  XVI. /.  2. 

^  **      !  Agass.  1886.    Prod.,  p.  20. 

^  ^        Desml.  1887.     Syn.,  p.  840. 

«"  •«      I  AoABS.  1847.    C.  R.  Ann.  Sc.  Nat^  VIL  p.  163. 
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EchinolampaB  ovifbrmis  {continued), 

Echinolampas  orientalU  Gray,  1855.    Cat  Bee.  Ech.,  p.  86. 
Echinanthtu  ^     '  D*Orb.  1854.     Rev.  Mag.  Zool. 

Echinolampas  cyolostomus !  Perkier,  1869.    P^ic,  p  170. 
"  Bottae.    MS.  (J.  d.  P.). 

^Mauritius  (Pike) ;  Red  Sea  (J.  d.  P.) ;  Tranquebar !  Cape  Good  Hope !  (Mas.  Copenh.) ; 
Molucca  (Martens) ;  Ceylon !  (Brit.  Mus.). 

ECHINOMETRA. 

XSchinometra  Rondel.  1554.    De  Piscib.  Mar.    (Breyn.) 

Cidaris  ELlein,  1 734.    Nat.  Disp.  Ech.    {pars.) 

Echinus  Linn.  1758.     (pars.) 

Echinomeira  Gray,  1825.     Ann.  Phil. 

Echinometra  Agass.  1846.     C.  R  Ann.  So.  Nat,  VL 

Heliooidaris  Agass.  1846.    C.  R.  Ann.  So.  Nat,  VL    (pars) 

EUipBecliiniis  Lutk.  1864.    Bid.  til Echin. 

Echinometra  Incimter 

GUALTERI,  1742.     PL  CVILf.  c. 

CidaiiB  variolataellyptica,  1,  variol.  freq.  I  Klkin,  1734.    Nat  D.  Ech.,  PL  IV.  f,  C,  2). 

"  "  "       /3.  2,  variol.  rarior. !  Klein,  1734.    Nat  Disp.  Ech.,  PL  V.f.  6,  c. 

Cidaris  lucunter  Leske,  1778.     Kl.  Add.,  PL  IV,  f.  C,  D. 
Echinus      **     I  Lamk.  1816.    An.  s.  Vert.,  p.  50  (non  Linn,  nee  LuTK.).    Lide.    Isle  de  France. 

"  «»     I  Blainv.  1825.    Diet.  Sc.  Nat  O.,  p.  93. 

Echinometra  lucunter  \  Blainv.  1834.     Actin.,  p.  225. 

*»       1  Agass.  1836.     Prod.,  p.  22. 
"         Desml.  1837.     Syn.,  p.  260. 

'<       !  Mich.  1845.    Rev.  Mag.  Zool.,  p.  10.    Isle  de  France. 
"       I  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VL  p.  372.     Tunor  Straits.    Philip- 
pine Islands.     Cochin  China. 
"       1  Duj.  Huptf,  1862.    fichin ,  p.  538. 

*'       !  A.  Agass.  1863.  Bull.  M.  C.  Z.,  I.  p.  21.    Sandwich  Islands.    Society  Islands. 
''       !  A.  Agass.  1863.     Proc.  Acad.  N.  S.  Phila.,  p.  355.     Oasima. 

!  Mart.  1866.    Wieg.  Arch.,  I.  p.  164.   Sumatra.  Molucca.  Amboina.  Flores. 
Echinus  Mathaei !  Blainv.  1825.    Diet.  Sc.  Nat  O.,  p.  93. 
Echinometra  Mathaei  \  Blainv.  1834.    Actin.,  p.  225  (non  Agass.). 

"       !  Agass.  1836.    Prod.,  p.  22. 
Desml.  1837.     Syn.,  p.  260. 
"       I  Grube,  1857.    Nov.  Act,  XXVII.  p.  44. 
"       !  Duj.  Hup^,  1862.    Echin.,  p.  538. 
heteroporal  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  872.    Zanzibar. 
heteropora  !  Duj.  Hup^,  1862.    £chin.,  p.  538. 

"        I  Perrier,  1869.    Pddic,  p.  161.,  PL  XVLf.  a,  6. 
bnmea !  A.  Agass.  1863.    P.  A.  N.  S.  Phila.,  p.  355.    Bonin. 
acufera\  A.  Agass.  1863.    BulL  M.  C.  Z.,  L  (non  Blainv.).    Zanzibar, 
microtubercolata !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  22.    Kingsmills  Islands. 

Sandwich  Islands 

^Zanzibar  (Ropes,  Cheney,  Cook) ;  ^Mozambique  (Cook) ;  *Tor,  Red  Sea  (Mus.  Vienna) ; 
Madagascar  (Liverpool  Mus.);  ^Mauritius  (Pike);  Natal!  (Mus.  Stutt);  Philippine  Islands! 
(Semper) ;  Feejee  Islands  I  XJpolu  I  (Mus.  Godeff.) ;  Bourbon !  (Ecol.  Min.) ;  Cape  Good  Hope  I 
(Sraithson.  Coll.,  Stimpson) ;  ^Society  Islands,  ^Sandwich  Islands,  ^Kingsmills  Islands  (Garrett) ; 
*Bonin,  *Loo  Choo  Islands  (Stimpson,  Smithson.  Coll.) ;  New  Caledonia !  (Crosse)  ;  Samoa !  Java ! 
(Acad.  N.  S.  Phila.)  ;  ^Calcutta  (Theobald)  ;  Seychelles  I  Cochin  China !  Samar !  Straite  Torres, 
Solomon  Islands  (J.  d.  P.) ;  Arabian  Gulf  I  Japan,  Sumatra,  Timor,  Molacca,  Flores,  Adenare« 
Bum  (Martens). 
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ZSchinometra  macrostoma 

Elllpseohiniui  maoroatomiui  Lutk.  1864.    Bid.,  p.  165,  PL  I.f.  10. 


Echinometra  oblonga 

Echinus  oblongOB  !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  95. 
Echinometra  oblanyal  Blainv.  1834.     Actin.,  p.  225.     Seychelles. 

«  *♦      I  Agass.  1836.    Prod.,  p.  28. 

«<  **■        Desml.  1837.     Syn.,  p.  260.     (pars.) 

«<  *«      I  A.  AOASS.  1868.     Bull.  M.  C.  Z.,  I.  p.  21.     Sandwich  Islands. 

'<  Afo/Aod!  Agass.  1846.    C.  R.  Ann.  Sc  Nat,  VI.  p.  873  (non  Blainv.). 

^Sandwich  Islands,  ^Kingsmills  Islands  (Garrett)  ;  Zanzibar !  Solomon  Islands !  Waigioa !  Sey- 
chelles !  (J.  d.  P.)  ;  Philippine  Islands  I  (Semper) ;  Nikobar !  (Mas.  Vienna) ;  Mitchell's  Islands ! 
(Mus.  Godeff.). 

. 

Echinometra  enbangnlaris 

Sloane,  1 725.    Jam.,  PL  CCXLI V.  /.  i,  ^,  3. 

Seb A,  1 758.    Thes.,  III.  PL  X.  /.  11, 16, 18;  PL  XL  /  11. 

Knorb,  1771.     Ddlic.,  PL  DLf.  8;  PL  DHI.f.  6. 

CidBiiB  variolata !  Klein,  1734.    Nat  D.  Ech.,  PL  JIL/.  C,  D. 

«  «  I  Klein,  1 734.    Nat  D.  Ech.,  PL  IV.  /.  /?,  F. ;  PL  XXX.  A ,  B. 

?  Echinus  Inounter  Linn.  1 758.     Syst.  Nat,  ed.  X.  p.  665  (non  Lam.). 

?        "  "         Gmel.  1788.    Linn.  S.  N.,  8176. 

Cic/am /uottnfer  Leske,  1778.     Kl.   Add.,  p.  109,  PL  IV,  f,  E,  F,  copied  in  Enc.  M^th.,  PL 

C XX  XIV. 
Echinometra  lucunter  I  Gray,  1825.    Ann.  Phil.,  p.  4. 

"  "      !  LiJTK.  1864.    Bid.,  p.  87.     W.  Indies. 

Cidaris  stibangiilaris  I  Leske,  1 778.    Kl.  Add. 

**      fenestrata  Leske,  1778.    Kl.  Add.    (pars.) 
Echinometra  svbanffularis  Desml.  1837.     Syn  ,  p.  266. 
Echinus  Maugei !  Blainv.  1825.    D.  S.  Nat  O.,  p.  93. 
Echinometra  Maugei  I  Blainv.  1834.    Actin.,  p.  225. 

"       I  Agass.  1836.    Prod.,  p.  22. 
Desml.  1837.     Syn.,  p.  260. 
''       !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI  p.  878.    (pars) 
»*  "       !  Duj.  Huprf,  1862.    Echin.,  p.  628. 

Echinus  acufer !  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  94. 
Echinometra  acufera  1  Blainv.  1834.    Actin.,  p.  225  (non  A.  Agass.). 

''      I  Agass.  1836.    Prod.,  p.  22. 
<'        Desml.  1837.     Syn.,  p.  260. 

''      !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  378.    (pars) 
''      1  Duj.  Hup]£,  1862.     £ch.,  p.  538. 
**      !  Mart.  1866.    Wieg.  Arch.,  L  p.  166. 
Echinus  lobatus !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  95. 
Echinometra  lobata  1  Blainv.  1834.    Actin.,  p.  225. 
«  "     !  Agass.  1836.    Prod.,  p.  22. 

"  "       Desml.  1837.     Syn.,  p.  262. 

"  «     !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  873. 

"  "     I  Duj.  Hvpt,  1862.    Echin.,  p.  539. 

''  BCichelini  I  Des.  1846.      Agass.  C.  R.  Ann.  Sc.  Nat,  VL  p.  373  (non  Lutk.). 

Yucatan. 
«<  Michelini !  A.  Agass.  1863.    BuU.  M.  C.  Z.,  L     Florida.    W.  Indies. 

««  <'       !  Verrill,  1867.    Notes  Radiata,  p.  369. 

^  nigrinal  Gir.  1850.    Proc.  Boston  Sc.  N.  H.,  p.  367.    Cape  Palmas. 

Heliocidaris  mezioana!  Agass.  1846.    C.  R  Ann.  Sc.  Nat,  VI.  p.  372  (non  T.  mex.  A.  Ao.). 
^         mexicanal  Duj.  Hup^,  1862.     fichin.,  p.  537. 
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Eehinometra  snbangnlariB  {continued). 

HeUocidaris  Castelnaadi  I  Hup]^   1868.       Castbln.  Yq^age  Am.   SucU    p.  97,  Zooph.,  PL 

Lf.  1,    Brazil 
<<  Ccustdnaudi !  Duj.  Hup^  1862.    £chin.,  p.  587. 

Eehinometra  oomplanata  Mich.  MS.  (£col.  Min.). 

*Cape  Palmas  (Dr.  Perkins,  Essex  InsU)  ;  *Cape  Verde  Islands  (Bouvier)  ;  ^Florida  (Agassiz)  ; 
Ascension !  (J.  d.  F.) ;  *Rio  Janeiro  ( Agassiz,  Thayer  Exp.) ;  ^Desterro  (F.  MtQler) ;  *6uara- 
parj,  *Porto  Seguro,  *  Victoria,  *Campos,  *Isla  de  Mazecas  (Hartt  &  Copeland,  Thajer  Exp.) ; 
*Caba  (Arango) ;  *Tortugas  (Pourtales,  Agassiz)  ;  Abrolhos  I  (Hartt) ;  *St.  Thomas  (Agassiz, 
Thayer  Exp.) ;  *IIayti  (Weinland) ;  ^Charleston,  S.  C.  (Agassiz) ;  *Sombrero  Island  (Knox) ; 
*Jamaica  (Adams) ;  Bermudas  (Hammond) ;  ^Aspinwall ;  ^Nassaa  (Shaw) ;  *Cumana  (An- 
thony) ;  *Bahamas  (Bryant). 

Eehinometra  Van  Bnmti 

Eehinometra  Van  Brtmti  I  A.  AoASS.  1863.    Bull.  M.  C.  Z.,  I.  p.  21.     Acapnlco. 

Van  Bruntil  Verrill,  1867.    Notes  Radiata,  p.  S09.     San  Salvador.     Peru. 

<<         !  Verrill,  1871.    Notes  Radiata,  p.  585. 
rupioola !  A.  Agass.  186S.    Bull.  M.  C.  Z.,  I.  p.  21.    Panama. 
**  rupieola !  Verrill,  1867.    Notes  Radiata,  p.  808. 

*Acapulco  (A.  Agassiz) ;  *Cape  St  Lucas,  *Manzanil1o  (Xanthns,  Smithson.  Coll.) ;  *La  Paz 
(Pedersen,  Yale  CoU.) ;  ^Panama  (A.  AgRSsrz) ;  *San  Juan  del  Sur  (Silliraan,  Yale  Coll.)  ; 
*Pearl  Islands  (Bradley,  Yale  Coll.);  *La  Union  (Yale  Coll.);  Zorintos!  Nicaragua!  (Tale 
Coll.). 

Eehinometra  viridis 

Eehinometra  viridla  1  A.  Aqass.  1868.    Bull  M.  C.  Z.,  I.  p.  22.     Florida. 
'<  viridis !  A.  AoASS.  1869.     Bull.  M.  C.  Z.,  I.  p.  261. 

''  plana !  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  I.  p.  22.    Hayti. 

'*  Michelini  I  Lutk.  1864.    Bid.,  p.  91,  PL  Lf.  1  (non  Des.  nee  A.  Ao.).    W.  Indies. 

*Tortugas,  Fla.  (Agassiz,  Poui*tales) ;  *Key  Biscayne  (Lyman) ;  Cuba  I  (Arango) ;  *  West 
Indies,  *Jeremie,  Hayti  (Weinland). 


M 
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echinonEus. 

Eohinoni^QB  Van  Phels.  1774.    BrieC 
jE^cAtniM  Gmel.  1788.    Syst.  Nat     (pars.) 
Bohinanaua  Gray,  1825.    Ann.  PhiL 
Galerites  Desml.  1837.    Syn.  (non  Auct.). 

Echinonens  cydostomos 

Seba,  1 758.    Thes.,  IH  PL  XV.  /.  SO,  3S,  34. 

Eehinoneus  cycloatomua  Lbske,  1778.     Kl.  Add.,  p.  173,  PL  XXX  VIL  /  4,  6,  copied  Enc 

Mj^th.,  PL  CLIILf.  19, 20, 
cyelostomus !  Lamk.  1816.     An.  s.  Vert,  p.  18.    Asiatic  Sc^s. 
"        !  Blainv.  1825.    Diet.  8c  Nat,  p.  196. 
"        !  Blainv.  1884.    Actin.,  p.  212,  PL  XVLf.  6. 
''        !  Aoass.  1836.    Prod.,  p.  187.    Philippine  Islands. 
"        !  Drsor,  1842.    Agass.  Mon.  fich.  Gal^ritej^,  p.  48,  PL  VJ.f.  IS^IS. 
«'        I  Agass.  1847.    C.  R.  Ann.  So.  Nat,  VIL  p.  148. 
'*        !  Gray,  1855.     Cat  Bee  Echin.,  p.  32.    Australia. 

Drsor,  1857.    Syn.  Echin.  foss.,  PL  XXVlLf.  i  -5. 
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EchinoneoB  cydoBtomtis  (continued). 

Echinoneus  cyclostamusl  DuJ.  HuPi^,  1862.    £cbin.  p.  545. 

Echinus  *<  Gmel.  1788.    Linn.  Syst  Nat.  SI 83. 

Eohinanaiui       <*         !  Gray,  1825.    Ann.  Phil,  p.  7. 

Galerites  eohinonea  Debml.  18S7.     Syn.,  p.  246. 

Echinoneus  oruoiatus  1  Agasb.  1843.     Des.  Mon.  Galdrites,  p.  46,  PL  Vl.f.  2-3. 

**  crwiatus  1  Gray,  1855.    Cat  Bee.  Echin.,  p.  33. 

*"         Berialis  I  Des.  1842.    Ao.  Mon.  £ch.  Galerites,  p.  48,  PL  Vl.f.  lO-lg. 

<<  serialis  I  Aoabb.  1847.    C.  R.  Ann.  Sc.  Nat,  VH.  p.  143. 

«*  "      !  Gray,  1855.    Cat  Rec.  Echin.,  p.  33. 

«*  **       I  Duj.  Hup]^,  1862.     fichin.,  p.  545. 

*<  orasBiiB !  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VH.  p.  148.    Zanzibar. 

**  crassus !  Gray,  1855.     Cat  Bee.  Echin.,  p.  33. 

"  "     !  Duj.  Hupi^,  1862.    Echin.,  p.  546. 

"     1  Mich.  1862.    Mailld.  Bourbon  Ann^z.  A,  PI  XVLf,  1. 
ventriooBiiB !  Agass.  1847.    C.  B.  Ann.  Sc  Nat,  VI.  p.  144.    New  Zealand? 
ventricosus\  Gray,  1855.    Cat  Bee  Echin.,  p.  33. 

"  **        !  Duj.  Hup^,  1862.    fichin.,  p.  546. 

"  minor  I  Mart.  1866.     Wieg.  Arch.,  I  p.  169  (non  AucT.).    Flores.    Amboina.    Manila. 

^Australia ;  *Bourbon  (J.  d.  P.)  ;  ^KiDgsmills  Islands  (Garrett)  ;  Zanzibar!  (J.  d.  P.)  ;  Floresy 
Amboina,  Manila  (Martens)  ;  Lord  Hood's  Islands  I  (Brit.  Mas.). 

Echinonetis  semilnnaris 

Seba,  1758.    Thes.,  III.  PI  X/.  7,  copied  in  Leske,  PL  XLIX.f,  8, 9,  et  Enc.  M^th.  PL 

CLIILf.  21,  22, 

Knorr,  1771.    D^lic,  PL  Dl.f.  il. 

Echinoneus  minor  Leske,  1778.    Kl.  Add.,  p.  174,  PL  XLIX.f.  8,  9, 
**         minor  \  Blainv.  1834.    Actin.,  p.  212. 

«<  »    I  Dbsob,  1842.    Agass.  Mon.  fich.  Galerites,  PL  Vl.f.  16. 

"  «*    !  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  VII.,  p.  143. 

"  "    !  Gray,  1855.     Cat  Bee.  Echin.,  p.  32. 

**  "    !  Duj.  Uvvt,  1862.    fichin.,  p.  545t    ' 

Echinus  ovalis  Linn.  1753.    Mus.  Tesa.,  p.  114. 

«       aemilunaria  Gmel.  1788.    Linn.  Syst  Nat 
Echinoneus  semilunaris  \  Lamk.  A.  1816.     An.  s.  Vert,  p.  19.     St  Dominga    W.  Indies. 

"        !  Blainv.  1825.    Diet  Sc.  Nat ,  XI Ve  p.  196. 
M        I  Blainv.  1884.    Actin.,  p.  212. 
"        I  Agass.  1836.    Prod.,  p.  20. 
<^         I  Desml.  1837.     Syn.,  p.  340. 
"        !  Edw.  in  Cuv.  B^.  An.  ed.  Ill,  PL  XIV.  f.  1. 
*«        !  LtJTK.  1864.    Bid.,  p.  124.    W.  Indies. 
"        I  A.  Agass.  1869.    BuU.  M.  C.  Z.,  I.  p.  267.    Straits  Florida. 
**  gibboaiuil  Lamk.  1816.    An.  s.  Vert,  p.  19.    American  Seas. 

qUiibosus  I  Blainv.  1825.    Diet  S.  N.,  XIV.  p.  196. 
**      !  Agass.  1836.    Prod.,  p.  20. 
^        Desml.  1887.    Syn.,  p.  340. 

<<      !  Des.  1842.    Ao.  Mon.  fich.  Galerites,  p.  46,  PL  VLf.  4-6, 
"      I  Gray,  1855.    Cat  Bee.  Ech.,  p.  32. 
elegans !  Dbsor,  1842.    Ag.  Mon.  fich.  Galdrites,  p.  47,  PL  Vl.f.  7-9,    Hayti. 
elegans  I  A.  Agass.  1863.    Bull  M.  C.  Z.,  L    Florida. 
oonfonniB  I  Des.  1842.    Mon.  Gal.,  p.  48,  PL  Vl.f  17-21. 
conformis  Bronn,  1859.    KL  n.  Ord.  Actin.,  PL  XLII.f  2. 
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^Jamaica,  *St  Thomas  (Adams)  ;  Jeremie,  Hayti  (Weinland) ;  *Cuba ;  *Bermnda  (Hammond) ; 
^Carysfort  Beef  (Pourtal^)  ;  Guadeloupe  I  (Brit  Mus.)  ;  Cuba  I  Arango ;  Porto  Bico  I  (Mas. 
CopenL). 
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ECmNOSTREPHUa 

Echinometra Rum  ph.  1 705.    Amb.  Rar.  Kam. 

Echinus  Blainv.  1825.     Diet  Sc.  Nat     (pan.) 
Psammechinus  Duj.  Hupi^,  1862.    £chin.     (pars.) 
BchinoBtrephns  A.  Agasb.  1868.    fiuU.  M.  C.  Z.,  I. 

Ecliinoetrephiis  molare 

Echinometra  setosa  Rumph.  1705.     Amb.  Rar.  Kam.,  PL  XIILf.  5. 

Seba,  1 758.    Thes.,  III.  PL  XI I L  f.  9. 

Echinus  molariB !  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  88. 
**       molaris  Desml.  1837.     Syn.,  p.  282. 
'<       mola !  Blainv.  1834.    Actio.,  p.  228. 

«'       laganoides  I  Des.  1846.    Aoass.  C  R.  Ann.  Sc.  Nat,  YL  p.  370. 
Psammechinus  laganoidesl  Duj.  Hupi^,  1862.    £chin.,  p.  528. 

«  «        !  Perkier,  1869.    P^dic,  p.  151. 

Echinus  lezaroides  Perrier,  1869.    P^dic,  p.  146. 

*«       longlapina !  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  89. 
*'       hngispinusl  Blainv.  1834.    Aetin.,  p.  228. 
«  "  !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  370. 

!  Perrier,  1869.    P^dic,  p.  146. 
langispina  Desml.  1837.    Syn.,  p.  282. 
Psammechinus  longispinus  Duj.  Hup^,  1862.     £chin.,  p.  527. 

"  **         Perrier,  1869.    P^dic,  p.  151. 

Eohinoatrephns  aoiotdatus!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  21.     Kingsmills  Islands. 

Sandwich  Islands. 
Perinatus  laganoides  Des.  MS.  (J.  d.  P.). 

*KiDgsmills  Islands,  ^Sandwich  Islands,  ^Society  Islands  (Garrett) ;  ^Zanzibar  (Ox>ke) ; 
Mozambique !  (Mus.  Stock.) ;  Natal !  (Mus.  Stutt.) ;  Bourbon !  (J.  d.  P.) ;  Cape  Good  Hope 
(Brit  Mus.)  ;  Amboina  (Rumph.). 


ECHINOTHRIX. 

Echinometra Rumph.  1 705.    Amb.  Rar.  Kam. 

Diadema  Schynv.  1711.    Thes.  Imag. 
Cidaria  Klein,  1 734.    Nat  Disp.  Ecb.    (par?.) 
Echinus  Gmel.  1788.    Linn.  Syst  Nat.    (pars.) 
Cidarites  Lamk.  1816.     An.  s.  Vert    (pars.) 
Astropyga  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  Vl.     (pars.) 
Eohinothrij:  Peters,  1853.    Monatsb.  Akad.  Berlin. 
Echinothrix  Bolsche,  1865.     Wieg  Archiv. 

''  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I. 

Bavignya  Des.  1854.     Syn.  £ch.  foss. 
Garelia  Gray,  1855.    Proc.  ZooL  Soc.  Lond. 
Garelia  A.  Agass.  1863.  '  Bull.  M.  C.  Z. 

Eohinothxiz  calamaris 

Echinus  calamarls  Pall.  1774.     Spic.  Zool.,  I.  fas.  X.  PL  II,  f,  i^S,  copied  in  Deslong.  £nc. 

M^th.,  PL  CXXXIV.f.  9-11. 
Cidaris  calamaris  Leske,  1778.    Kl.  £ch.,  p.  115,  PL  XLV.f,  1-^ 
Echinus  caJamarius  Gmel.  1788.    Linn.  Syst  Nat,  3178. 
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Bchinothriz  calamaris  (continued). 

Cidariies  oalamarial  Lamk.  1816.    A.  s,  Vert.,  p.  58.     (pars.) 
Diadema  ccUamaria  I  Gray,  1825.    Ann.  Phil,  p.  4. 
**       ccUamarium !  Agass.  1886.    Prod.,  p.  22. 
"  *<  Dbsml.  1837.    Syn.,  p.  308. 

<«  "^         !  Mich.  1845.     Rev.  Mag.  ZooL,  p.  14. 

"  "         !  Duj.  Hupi^,  1862.    £cliin.,  p.  505.    (pars.) 

**      calamarel  Mart.  1866.    Wieg.  Arch.,  p.  150.    (pars.)    Timor. 
Cidaris  calamaria  I  Blainv.  1834.    Actin.,  p.  231. 

Aatropyga  calamaria !  Agabs.  1846.     C.  R.  Ann.  Sc.  Nat ,  VL  p.  845.    Ambdna. 
Bohinothrix  calamaria  Peters,  1858.    Monatsb.  Berl.  Ak.,  p.  484.    Mozambique. 
Echinothrix  ^       1  Peters,  1854.    Seeif;.  v.  Moss.,  p.  116. 

"  **        1  Peters,  1854.    Seeig.  v.  Moss.,  p.  116. 

Oarelia  aeqnalia  !  Gray,  1855.    Proc.  ZooL  Soc.  Lond.,  p.  88.    Mauritius. 
Echinothrix  aegualis  I  Bolbche,  1865.    Wieg.  Arch.,  I.  p.  333. 

^         apertal  A.  Agass.  1863.    Bull.  M.  C.  Z.,  p.  19.    Society  Islands. 

^  aperta  \  Bolsche,  1865.    Wieg.  Arch.,  I.  p.  Z^^. 

^         turcarum  I  Bolsche,  1865.     Wieg.  Arch.,  I.  p.  830.    (pars ) 

•Society  Islands  (Garrett);  *Eupang,  Timor  (Martens,  Mus.  Berlin);  Amboina!  Nikobar! 
(Mus.  Copenh.);  Pomotu  Islands!  (U.  S.  Ex.  Exp.,  Smithson.  Coll.);  WupangI  (Berlin  Mus.); 
Philippine  Islands!  (Semper)  ;  Sandwich  Islands!  (Vienna  Mus.). 

Bchinothriz  Desorii 

Cidarites  calamaria  I  Lamk.  1816.    An.  s.  Vert.,  p.  58.    (pars.)    Mers  d'Indes. 
Diadema  calamarium  I  Duj.  Hup]£,  1862.    £chin.,  p.  505.     (pars.) 

"  "  !  Pbrrier,  1869.    P^c ,  p.  816,  PL  IV.  f.  5,  #6. 

Astropyga  Deaorii  !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  345.    Red  Sea. 
Schinothriz  Desorii  Peters,  1858.    Monatsh.  Berl.  Ak.,  p.  484. 
Echinothrix         **     I  Peters,  1854.     Seeig.  v.  Moss.,  p.  117. 

*«  "     1  Bolsche,  1865.    Wieg.  Archiv,  p.  830. 

^  Bcntata!  A.  Agass.  1868.    Bull.  M.  C.  Z.,  L  p.  19.    Sandwich  Islands. 

**  scutatal  Bolsche,  1865.    Wieg.  Arch.,  I  p.  SS3. 

Bchinothriz  annellata  I  Peters,  1853.    Monatsb.  Ak.  Berl.,  p.  484.    Mozambique. 
Echinothrix  annellata  Peters,  1854.     Seeig.  v.  Moss.,  p.  117. 

"  "         Bolsche,  1865.    Wieg.  Archiv,  I.  p.  383. 

Oarelia  olavata!  Gray,  1855.    Proc.  Zool.  Soc.  London,  p.  38. 
Savignya  Frappieri  Mich.  1862.    MaiiL  An.  A.,  PL  XV,  f.  1-9,    Bourbon. 
Echinothrix  clavata  Bolsche,  1865.     Wieg.  Archiv,  I.  p.  333. 

^Sandwich  Islands  (Grarrett) ;  *Feejee  IsUnds  (Mus.  Godeff.) ;  ^Mauritius  (Pike);  Bourbon! 
(6col.  Min.) ;  *Red  Sea  (J.  d.  P.,  Botta). 

Bchinothriz  tnrcamm 

Echinometra Rumph.  1705.    Amboin.  Rar.  Kam.,  PL  XIV.  f,  B, 

Diadema  taroamm  Schynv.  1711  ?    Thes.  Imag.,  p.  2  (teste  BdLSCHK). 
Diadema  turcarum  I  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  YI.  p.  849.     (pars.) 
Eohinothrix  turcarum  Peters,  1853.    Monatsb.  Berl.,  p.  484. 
Echinothrix  ^      !  Peters,  1854.     Seeig.  v.  Moss,  p.  116.    Mozambique. 

"  "      1  Bolsche,  1865.    Wieg.  Arch.,  I.  p.  880.    (pars.) 

«  «      !  Bolsche,  1866.    Wieg.  Arch.,  I  p.  89. 

Oarelia  ^      I  A.  Agass.  1863.    Bull.  M  C.  Z.,  L  p.  1 9. 

Echinus  diadema  Linn.  1 758.     Syst  Nat 
Cidaris  araneiformia  Leske,  1778.     Kl.  £ch.,  p.  116. 
Echinus  araneiformis  Gmel.  1788.    Linn.  Syst  Nat,  8178. 

<*       coroxialia  Leske,  1778.    Kl.  £ch.,  p.  116. 
Cidarites  apinoaiaaima  I  Lamk.  1816.     An.  s.  Vert,  p.  58. 
Diadema  spinosissimum !  Agass.  1836.     Prod.,  p.  22. 

"  «  Desml.  1887.     Syn.,  p.  308. 
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Ecliinothrix  tnrcanixn  (continued). 

Diadema  spinosmimum !  Micu.  1845.     Rev.  Mag.  Zool.,  p.  13.    Isle  de  France. 

«  **  !  Mart.  1866.    Wieg.  Arch.,  p.  162.  - 

Astropyga  spinasissima  1  Aoass.  1846.     C-  R.  Ann.  Sc.  Nat,  VI  p.  345.    Mauritius.     Zanzibar. 
Bchinothriz     ^  Peters,  1858.    Monatsb.  Berl,  p.  484. 

Echinothrix         **         !  Peters,  1854.     Seeig.  v.  Moe>s.,  p.  117. 
"  "         I  BoLSCHB,  1865.     Wieg.  Arch.,  I.  p.  380. 

Savignya  **        1  Duj.  Hupi^,  1862.    £chin.,  p.  506. 

^"  «        1  Perrier,  1869.    P^dic,  p.  137,  P/. /r./ tf. 

CuJarites  stibtilaris  1  Lamk.  1816.     An.  s.  Vert,  p.  5Q.    Isle  de  France. 
Diadema  subulare !  Aoass.  1836.    Prod.,  p.  22. 
"  "  Desml.  1837.     Syn.,  p.  308. 

Astropyga  suhularisl  Aoass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VI.  p.  345.     Seychelles. 
Eohinothrix  <<         Peters,  1853.    Monatsb.  Berl.  Ak.,  p.  484. 
Echinothrix      **       !  Peters,  1854.     Seeig.  v.  Moss.,  p.  117. 

"  "       !  BoLSCHE,  1865.     Wieg.  Arch.,  L  p.  829. 

Savignya       *'       !  Des.  1854.     Syn.  £cb.  foss. 
Savignya  "       I  Duj.  Hupifi,  1862.     £chin.,  p.  505. 

Garelia  «*       !  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  p.  18. 

Diadema  DesjardinBli  !  Mich.  1844.     Rev.  Mag.,  p.  136.     Isle  de  France. 

"        Desjardinsiil  Mich.  1845.     Rev.  Mag.,  p.  14,  PL  VI I. 
Garelia  dnota !  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  I.  p.  18.    Kingsmills  Islands.    Sandwich  Islands. 
Echinothrix  cincta !  Bolsche,  1865.     Wieg.  Arch.,  I.  p.  383. 

^  Petersil !  Bolsche,  1865.     Wieg.  Arch.,  I.  p.  334,  PL  XIIL    Feejee  Islands. 

*Sandwich  Islands,  *Society  Islands,  ^Kingsmills  Islands  (Grarrett);  ^Feejee  Islands,  Boma 
Islands !  ( W.  Stimpsoo,  Sinithson.  Coll.) ;  Samoa  I  Upolu !  (Mus.  GrodeflT.)  ;  Amboina  (Rumph)  ; 
Timor  (Mus.  BerL) ;  ^Zanzibar  (Cheney);  ^Mauritius  (Pike);  New  Ireland!  Red  Seal  Mau- 
ritias  I  Isle  de  France !  (J.  d.  P.)  ;  Philippine  Islands  I  (Semper). 


ECHINUS. 

EohinuB  Rondel.  1554.    De  Pise.  Mar. 

CidariB  Klein,  1734.    Nat  Disp.  £ch.    (pars.) 

Echinus  Linn.  1 758.     Syst.  Nat.     (pars.) 

HeliooidaxlB  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VL     (pars.) 

Psammechinns  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  YL    (pars.) 

Sphaerechinus  Duj.  Hup^  1862.    £chin     (pars.) 

Eehimis  acntus 

Y  Cidaris  Basteri  Leske,  1778.    Kl.  Add.  p.  23,  PL  XLIX.f.  2. 
Echinus  acatUB !  Lamk.  1816.    An.  s.  Vert,  p.  45. 

aculus !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  78. 
"      I  Blainv.  1834.    Actin.,  p.  227. 
"        Desml.  1837.     Syn.,  p.  270. 
"      !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  865. 
«        Aradas,  1853.    Monog.  £ch.  AttL  Catania,  VIII.  p.  276.    Sicily. 
'<        Caill.  1865.     Cat  Rad.  Ann.,  p.  20. 
miliaris  Flem.  1828.    Brit  An.,  p.  478  (non  Auct.). 
<<       FlemingU !?  Ball.  1841,  in  Forbes,  Brit  Starf.,  p.  164,  fig. 

Flemingii  I  D'\}^.  a  Kor.  1844.     Skand.  Ech.,  p.  266,  PL  IX.  f.  Si,  3£^    Norway. 
'«        I  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  365. 
1  Gray,  1848.    Brit  Rad.,  p.  3. 
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Echinus  acntus  (continued). 

Echinus  Flemingii  Sars,  1857.    Middelh.  Litt.  Faun.,  p.  111.     Naples. 
««  <«       !  Sars,  1861.    Norges  £ch.,  p.  98. 

«*  "       I  DuJ.  Hupi,  1862.    fich.,  p.  525. 

'*  **       !  Grube,  1864.    Insel  Lussin.     Lussin  (Adriatic). 

*<       sardicus  Caill.  1865.    Cat  Rad.  An.,  p.  20  (non  Auct.).     W.  coast  France. 

♦Devonshire,  *W.  coast  Norway  (Sars)  ;  *Oban,  *Milford  (W.  Stimpson) ;  *Mo8terhavn,  *Har- 
dangerfjord  (6.  O.  Sars)  ;  *Shetland  Islands,  150  fms.,  ^between  Faroe  and  Shetland  Islands, 
400  fms.,  *So.  Ireland,  100  fms.,  *Cape  de  Gatte,  *Cape  Sagras,  165  fms.  (Porcup.  Exped.) ; 
^Naples  (Panceri);  Katwijrk  (Maitlaud) ;  Lussin  (Grube);  Lessina  (Heller);  Port  VendresI 
Oran !  Algeria !  (J.  d.  P.). 

Echinus  angnlosos 

Cidaria  miliaris  angtUosa  1  Klein,  1734.    Nat  Disp.  Ecb.,  PL  III,/.  A,  B. 
Cidaris  anguloaa  Leskr,  1778.     Kl.   Add.,  PL  II L  /.  .4,  B,  copied  in  Enc.  M^th.,  PL 

CXXXIILf.5,6. 

GuALTERi,  1742.    Index  Test,  PL  CVIILf,  Ay  copied  in  Enc.  Mi^th.,  PL  CXCVIIL 

Seba,  1 768.    Thes.,  III.  PL  X.  /  BO. 

Knorr,  1771.    Delic,  PL  D. /.  4,  5. 

AuDOUiN  in  Saviony,  figypte,  PL  VII.  f.  2. 

Echinus  sabanguloauB  I  Lamk.  1816.     An.  s.  Vert,  p.  48  (non  Blainv.). 

**        subangulosus  Desml.  1837.     Syn.,  p.  270.     Cape  Good  Hope. 
PaammeoliinnB  subangulosus !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  368. 
Psammechinus  "  !  Duj.  Hupi,  1862.     £chin.,  p.  527. 

**  verructilatus  Lutk.  1864.     Bid,  p.  166. 

Echinus  minimnB  I  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  80.    Cape  Good  Hope. 

*^       minimus  Desml.  1837.     Syn.,  p.  274. 

**       minutusl  Blainv.  1834.    Actin.,  p.  227. 

*Cape  Good  Hope  (Wahlenberg);  *Siraon*s  Bay  (W.  Stimpson);  *Cape  Town  (Layard)  ; 
*Nikobar  (Mus.  Vienna)  ;  Butu  (Bonn  Mus.)  ;  Mauritius  !  (Stockholm)  ;  Mozambique  (Bianconi) ; 
*New  Zealand  (Edwards);  Adelaide!  E.  coast  Australia !  (Brit.  Mus.);  *Red  Sea  (Hemp.  u. 
Ehreb.  Mus.  Berl.)  ;  Suez  !  (J.  d.  P.)  ;  Philippine  Islands  !  (Semper). 

Echinus  elegans 

Echinus  elegans  I  (DUb.  o.  Kor.)  1844.    Skand.  Echin.,  p.  272,  PL  X.  /.  40^4^,   W.  coast  Norway. 
«*  **      AoASS.  1846.     Ann.  Sc.  Nat,  VI.  p.  365. 

"     1  Sars,  1861.     Norges  Echin.,  p.  94. 
"  "      Duj.  Hup^,  1862.     fichin.,  p.  524. 

*Hardangerfjord,  150  fms.  (G.  O.  Sars)  ;  *Cape  Sagras,  80  fms.,  *hetween  Faroe  and  Shetland 
Islands,  400  fms.,  *off  Valencia,  90  fms.  (Porcup.  Exped.)  ;  W.  coast  Norway,  250  fms.  (Daniel- 
sen)  ;  Bergen  (Sars). 

Echinus  escnlentus 

Cidaria  miliaris  gp.  II.  hemisphaerica  Klein,  1 734.     PL  IL  f.  E. 

Knorr,1771.  Delic,  P/.Z>./i;  P/. />//./ i;?,  copied  in  Leskb,  Kl.  Add.,  P/.  XXXF/Z/./i. 

Echinus  anbgloboaiiB  Linn.  1745.     Faun.  Suec.  p.  513. 

**       esculentHs  Linn.   1758.      Syst  Nat,  ed.  X.  p.  663  (non  Rumph  nee  Lbske). 
"       !  Gray,  1825.     Ann.  Phil,  p.  4. 
Flem.  1828.     Brit  An  ,  p.  478. 
**       !  AoASS.  1886.     Pro<l ,  p.  190. 
"         Desml.  1837.     Syn.,  p.  278. 
"  "       1  Due.  o.  Kor.  1844.     Skand.  Ech.,  p.  264.     W.  coist  Norway. 

"  "        1  Agass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VL  p.  365.     German  Gcean. 

**  "         Gray,  1848.    Brit.  Rad.,  p.  3. 

**  *♦       I  Sars,  1861.    Norges  Ech.,  p.  93. 
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Echinus  aBcnlentus  (continued). 

Sphaerechinus  esculentwt  Duj.  Hup^,  1862.     £chin.,  p.  529. 

"  *»         Perkier,  1869.    P^c,  p.  151,  PL  V.f.  8  a-c. 

Cidaris  hemisphaerloa  Leske,  1778.    Kl.  Add.,  p.  126^ 
Echinus  sphaera !?  Mull.  1776.     Prod.  Zool.  Dan.,  p.  235. 

sphaera  Penn.  1812.    Brit  An.,  2d  ed.,  PL  XXX  VLf.  1 ;  Ist  ed.,  PL  XXXIV.  f.  1, 
"  "      Forbes,  1841.    Brit.  Starf.,  p.  149,  fig. 

"  "       Val.  1841.     A0A88.  Mon.  fich.,  Auat.  Ech.,  PL  VIL-IX.  passim. 

"      Mull.  1848.    Abhdl,  I.  PL  V.f,  1-8;  PL  VL,  VILf.  1-8  (Pluteus). 
**  "      Muli«  1854.     Bau  d.  Ech.,  PL  11.  f.  1. 

"  "       G0S8E,  1856.     Tenby,  fig. 

"  «*      Bronn,  1859.     Kl.  u.  Ord.  Actin.,  PL  XXXIX.  f.  8. 

"  »♦       Stewart,  1865.     Trans.  Linn.  Soc.,  XXV.  PL  L.f.  2a. 

globiformis  I  Lamk.  1816.    An-  s.  Vert.,  p.  44. 
globijbrmisl  Blainv.  1825.     Diet.  Sc.  Nat.  O.,  p.  79. 
"  '*  Blainv.  1834.     Actin.,  p.  227. 

Dksml.  1837.     Syn.,  p.  270. 
Caill.  1865.     Cat.  Bad.  An.,  p.  20. 
'*       sabanguloBUB !  Blainv.  1825.    Diet.  Sc.  N.  O.,  p.  78  (non  Lamk.). 
**       8ubangulo»us  Blainv.  1834.     Actin.,  p.  227. 
**       psendomelo !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  77. 
"       pseudomelo  Blainv.  1834.     Actin.,  p.  227. 
"  "  Desml.  1837.     Syn.,  p.  270. 

**•       aurantdaouB !  Blainv.  1825.     Diet  S.  N.  O.,  p.  79. 
'*       aurantiacus  Blainv.  1834.     Actin.,  p.  227. 
<♦  "  Desml.  1837.     Syn.,  p.  272. 

««       quinqueangiilatiui !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  79. 
'*       quinqueangvdcUus  Desml.  1837.     Syn.,  p.  270. 
«*       qulnqueangulosna  Blainv.  1834.    Actin.,  p.  227. 
"       violacens !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  80. 
*'       molaceus\  Blainv.  1834.     Actin.,  p.  227. 
*'  "  Desml.  1837.     Syn.,  p  272. 

"       depressus !  Mich.  MS.  (£col.  Min.). 

*W.  Sweden,  *Norway  (Sars)  ;  *Loroten  Islands,  L  w.  m.  —  80  fms.  (G.  O.  Bars)  ;  *Oban  (W. 
Stimpson) ;  ^Heligoland  (Weinland) ;  *Miirord,  *W.  coast  Great  Britain,  *ObaD  (W.  Stiinpson)  ; 
English  Channel,  Scotland  (Forbes)  ;  Finmark  (Sars)  ;  Drontheim  —  Cape  North,  1.  w.  m.  — 
15  fms.  (McAndrew  &  Barrett) ;  IrelaDclI  (Mus.  Copenh.) ;  Schveoingeo,  Katwijek,  Grooingen 
(Maitland). 

Echinus  gracilis 

Echinus  gracilifl  I  A.  Aoass.  1869.    Bull.  M.  C  Z.,  I.  p.  269.     Straits  Florida. 

♦Off  Sand  Key,  120,  125  fms.,  *Florida  Gulf  Stream,  101,  119, 128,  150,  200  fms.,  ♦Key  West, 
135,  140  fms.,  ♦off  Tennessee  Beef,  114  fms.,  ♦off  Alligator  Beef,  156  fms.  (Pourtaleci) ;  St 
Thomas!  (Duchassaiog,  J.  d.  P.). 

Bcliiniis  magellaniciis 

Echinus  mageilanicns  !  Phil.  1857.    Wieg.  Archiv,  I.  130.    Straits  of  Magellan. 
Psammechinus  magellanicus  I  Duj.  Huf^,  1862.    fichin.,  p.  528. 
'*  onpreuB  !  Trosch.  MS.  Mus.  Frankfort 

♦Patagonia  (Denning)  ;  ♦Straits  MageUan  (Mus.  Stockh.,  Mack)  ;  ♦Valparaiso  (Loriol) ;  ♦New 
Zealand,  Australia  I  (Frankfort  Mus.). 
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Echinus  margaritacens 

Echinus  margaritaceuB !  Lamk.  1816.     An.  s.  Vert.,  p.  47.     So.  Pacific  ? 
'*       marf/aritaceusl  Blainv.  1825.     Diet.  Sc.  Nat,  p.  78. 

!  Blainv.  1834.     Actin ,  p.  227. 

Dksml.  1837.     Syn.,  p.  270. 
!  Val.  1846.    Voyage  Venus,  Zooph.,  PL  VI.  f.  L 
Heliacuiaris  margaritacea  \  Aoass.     1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  371.     So.  Pacific. 
»*  **  !  Duj.  HuPii,  1862.    fichin.,  p.  587. 

*Cape  Horn  (Mus.*  Godeff.) ;  So.  Polar  seas !  (J.  d.  P.) ;  New  Zealand  I  (Smithson.  Coll.) ; 
Port  Otway,  W.  coast  Patagonia  !  (Brit  Mus.). 

jcichiniis  melo 

Echinometra Rondel.  1554.    Lib.  de  Pise.  Mar.,  p.  578. 

GUALTERI,  1 74 2.     PL  CVL  f.  E. 

V Enc.  MiiTH.    PL  CXLL  /  i,  2. 

Echinus  melo  I  Lamk.  1816.    An.  s.  Vert,  p.  45.    Mediterranean. 
"       melo  Risso,  1826.     Europ.  Mdr.,  V.  p.  276. 
"  '*    !  Blainv.  1827.    Diet  Sc.  N.  O.,  p.  77. 

"  **    1  Blainv.  1834.     Actin.,  p.  226,  PL  XX.  f.  5. 

''    1  Agass.  1836.     Prod.,  p.  23. 
"      Desml.  1837.     Syn.,  p.  276. 

"    !  AoASS.  1846.     C.  R.  Ann.  Sc.  Nat,  VL  p.  365.     Algeria. 
«      Mull.  Abhdl.,  IV.  PL  VILf.  9,  (Pluteus). 

"      Aradab,  1853.    Monog.  Echin.  Atti.  Gioen.,  VIIL  p.  276.     Sicily. 
^      Sars,  1857.     Middelh.  Litt  Fauna,  p.  111.     Naples. 
**  "    !  Du.f.  Hup^  1862.    fichin.,  p.  524. 

**  "    !  Grube,  1864.    Insel  Lussin.     Lussin  (Adriatic). 

<*  "      Caill.  1865.     Cat  Rad.  Ann.,  p.  19.     W.  coast  France. 

*Nice  (Rurkhardt,  Verany)  ;  *Naples  (Panceri)  ;  *W.  coast  Italy  (Rigacci)  ;  *  Venice  (Lyman)  : 
Mediterranean !  Oran  !  Alger !  Cape  Verde  Islands !  (Bouvier)  ;  W.  coast  Africa !  Canary  Islands ! 
Spain!  Portugal!  (J.  d.  P.);  Dnlmatia  (MUll.) ;  Quarnero,  Lussin  (Grube);  Lessiua,  35-55 
fins.  (Heller). 

Echinus  microtnbercnlatiui 

Knorr,  1771.     Ddlic,  PL  D.f.  6. 

Echinus  mlcrotuberctilatUB  1  Blainv.  1825.     Diet  Sc.  N.  O.,  p.  88.     Mediterranean. 
PaanimechlnnB  micrctuberctdaius  I  Agass.  1846.     C  R.  Ann.  8c.  Nat,  VII.  p.  366. 
Psammechinus  ^'  !  Sars,  1857.     Middelh.  Lit.  Fauna,  p.  115. 

!  Duj.  Hupi^,  1862.    fiehin.,  p.  526. 
Perrier,  1869.     P^die ,  p.  150,  PL  V,f.Sa,  b. 
Echinus  parvituberculatuB  I  Blainv.  1834.     Actin.,  p.  228. 

"       parviluberculatus  Desml.  1887.     Syn.,  p.  282. 
Psammechinus  parvituberculatus  \  Lutk.  1864.     Bid.,  p.  168. 
Echinus  miliaris  Risso,  1820.     Europ.  M^rid.,  V.  (non  Mull,  nee  Linn.). 

"  "       Aradas,  1858.    Monog.  Echin.  Atti.  Gioen.,  VIII.  p.  290.     Sicily. 

<<       pulchellns  I  Aoass.  1841.    Val.  Anat.  gen.  Eih.,  p.  VI. 
«       pulchellus  Mull.  1854.     Abhdl.,  IV.  p.  48,  PL  VL/,  1-6  (Pluteus). 
**        Mull.  1856.    Ban  d.  Ech.,  PL  II.  f.  4. 
Psammechinus  pulchellus  Bronn,  1859.     Kl.  u.  Ord.,  p  338,  Actin.,  PL  XXXIX,  f  5. 

»♦  '*         Duj.  Hupii,  1862.    Echin.,  p.  526. 

Echinus  decoratUB  !  Agass.  1841.    Val.  Anat  g.  Ech.,  p.  VII. 
Psammechinus  decoratusl  Duj.  Hupi^,  1862.     £ehin.,  p.  527. 
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♦Mediterranean,  ♦Spezzia  (Lyman);  *Naples  (Panceri);  *W.  coast  Italy  (Rigacci);  Triest 
(Miiller)  ;  Lissa,  Lessina,  Ragusa  (Heller);  Cape  Verde  Islands !  (J.  d.  P.) ;  Genoa,  Nice  (Ve- 
rany) ;  Messina  (Sars). 
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Echinus  miliaris 

CidarlB  mUiaris  saxatUis  Klkin,  1734.    Nat  Disp.  Ech.,  PL  ILf.  A,B;  PL  XXXLf.  C. 
Echinus  miliaria  Mull.  1771.    Knorr,  Del. 

<^       miiiarvtl  Lamk.  1816.     A.  s.  Vert,  p.  49.    N.  European  Atlantic. 
!  Blainv.  1825.     Diet  8c.  N.  O.,  p.  80  (non  Flem  ). 
Blainv.  1884.     Actin.,  p.  237. 
Drsml.  1837.     Syn.,  p.  272. 
!  Agass.  1841.    Val.  Anat  gen.  Ech.,  p.  VI. 
!  Forbes,  1841.    Brit  Starf.,  p.  161,  fig. 
I  Gray,  1848.     Brit.  Bad.,  p.  3. 
Sars,  1861.    Norges  Ech.,  p.  94. 
PBammeohinuB  miliaris  I  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  368. 
Psammechinus  "       !  Desor,  1866.     Syn.  Ech.  foss.,  PL  XVI ILf.  7,  8, 

"  *«       I  Duj.  Hupi,  1862.     fichin.,  p.  526. 

**  "       I  Perrier,  1869.     P^dic,  p.  146,  PL  V,f,  la-d. 

Echinus  saxatUis  O.  F.  MtJLL.  1776.     Prod.,  p.  235  (non  Linn,  nee  Fab.). 
Cidaris         "       Leske,  1 778.    Kl.  Add.,  p.  82,  PL  II,  /.  A,  B ;  PL  XXXVIII. /.  f ,  J,  copied  in 

Enc.  M^th.,  PL  CXXXIII.f.  i,  f. 
Echinus  pastulatus  1  Agass.  1841.     Val.  An.  gen.  Ech.,  p.  VI. 
Psammechinus pustulatus\  Duj.  Hup^,  1862      £chin.  p.  627. 

Echinus  virens !  Dub.  o.  Kor.  1844.     Skand.  Ech.,  p.  274,  PL  X.f,  43,  U-     W.  coast  Norway. 
PBammeohinuB  Korenii  Des.  1846.    Agass.  C.  R.  Ann.  Sc.  N»t.,  VI.  p.  368. 
V  Gosse,  1856.     Tenby,  Pluteus,  fig. 

♦Norway,  *OresuDd  (Mus.  Copenii.)  ;  *Droba(k  (Eschrichi) ;  ^Boulogne ;  *Oban  (W.  Stimp- 
son);  English  Channel!  Liverpool!  Milford!  (Liverpool  Mus.);  S.  W.  coast  Sweden  (Sars); 
Ireland  (Thomson)  ;  Drontheim  —  Cape  North  (McAndrew  &  Barrett)  ;  W.  Scotland,  N.  Ireland, 
Guernsey  (Forbes) ;  Schveningen,  Katwijck,  Doneburg  (Maitland). 


Echinus  norvegiciiB 

^cAmti^  norvegicuB !  DiJB.  o.  Kor.  1844.     Skand.  Echin.,  p.  268,  PL  IX.  f.  33-39.    W.  coast 

Norway. 

"        norvegicusl  Bars,  1861.    Norges  Echin.,  p.  94. 
PBammeohinuB  norvegicus !  Agass.  Des.  1846.     C.  R  Ann.  Sc.  Nat,  VI.  p.  368. 
Psammechinus  "         I  Dcj.  Hup^,  1862.    Echin.,  p.  626. 

Echinus  Flemingiil  A.  Agass.  1869.    Bull.  M.  C.  Z ,  I.  p.  262  (non  Auct.).     Straits  Florida. 

^       depressus  G.  O.  Sars,  1871.     Vidensk.  Selsk.  Forh.,  p.  23  (non  Blainv.).    Lofi^ten. 

^       rariapinuB  I  6.  O.  Sars,  1871.    MS.    Lofi^ten. 

♦North  Sea,  200  fms.  (Mus.  Stock.) ;  *Lofoten  Islands,  200-800  fins.,  Storggen  Bank,  80-100 
fms.  (6.  O.  Sars) ;  ^Shetland  Islands,  *off  Valencia,  ^between  Faroe  and  Shetland  Islands, 
400  fms.  ♦Cape  Wrath,  300  fms.,  *Adventure  Bank  (Porcupine  Exped.) ;  W.  coast  Norway, 
450  fms.  (Danielsen) ;  ♦Florida  Gulf  Stream,  195  fms.  (Pourtal^)  ;  Salterfjord  150  -  200  fms. 
(G.  O.  Sars). 
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ENCOPE 

Echinodiscus  Leske^  177 S,    Kl.  Add.     (pars.) 

Echinus  Gmel.  1 788.     Syst  Nat.     (pars.) 

Boutella  Lamk.  1816.     An.  s.  Verf.    (pars.) 

Encope  Agass.  1840.     Cat.  Syst  Ectyp. 

Encope  Aoass.  1841.    Monog.  Scut 

EoliinoglyonB  Gray.  1855.    Cat  Rec.  Ech.    (pars.) 

MeUila  Agabb.  1841.     Monog.  Scut     (pars.) 

Monlinia  Agass.  1841.    Monog.  Scut 

Moulinsia  Agass.  1847.  C.  R.  Ann.  Sc.  Nat,  VII.  (non  Gratel,  1840). 

Encope  califomica 

Encope  oalifornioal  Verrill,  1870.     Sill.  Joum.,  p.  97.     La  Paz. 

«*      califomica  I  Verrill,  1871.    Notes  Radiata,  p.  586,  PL  X/.  5,  6.    Cape  St  Lucas. 

*La  Paz  (Pedersen,  Yale  Coll.). 

Encope  emarginata 

Seba,  1 758.     Thes ,  III.  PL  XV.  f.  5,  6,  copied  in  Enc  M6th.,  PL  CXL VIIL 

Echinodiscus  emarginatiui  Leske,  1778.    Kl.  Add.,  p.  136,  PL  L,  /  5,  ^,  copied  in  Enc  M^th., 

PLCL,f,l,2, 
Echinus  emarginatus  Gmel.  1788.    Linn.  Spt  N.,  8189. 
Boutella  emarginataX  Lamk.  1816.    An.  s.  Vert,  p.  9. 
Scutella  "  !  Blaint.  1825.    Diet  Sc.  N.  Scut,  p.  224. 

!  Blainv.  1884.     Actin.,  p.  219. 
I  Agass.  1836.    Prod.,  p.  188. 
Desml.  1837.     Syn.,  p.  222. 
Encope  **  I  Agass.  1841.    Mon.  Scut,  p.  47,  PL  X, 

I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  YIL  p.  137.    Rio  Janeiro. 
!  Duj.  Hcpitf,  1862.     fichin.,  p.  567. 
1  LuTK.  1864.    Bid.,  p.  11 1,  PL  ILf  4,  5.     W.  Indies. 
'*  !  Verrill,  1868.    Notes  Radiata,  p.  370.    Rio,  Bahia. 

!  A.  Agabs.  1869.    Bull.  M.  C.  Z.,  L  p.  267,  289.     Straits  Florida. 
Echinodiscus  qnaterperforatus  Leske,  1778.    Kl.  Add.,  p.  140. 
Echinus  tetraponiB  Gmel.  1788.    Linn.  Syst  N.,  3189. 
Scutdla  teirapora  Blainv.  1834.     Actin.,  p.  219,  PL  XVII Lf.  4. 
Boutella  qnadrifora  Lamk.  1816.     An.  s.  Vert,  p.  9. 
Scutella  quadrifora  Blainv.  1825.    Diet  Sc.  Nat.  Scut,  p.  224. 
«  **  Desml.  1837.     Syn.,  p.  224. 

«       qulnqneloba  Esch.  1829.    Zool.  Atl.,  PL  XX,  f.  L    Rio  Janeiro. 
Encope  quinqueloba  I  Grube,  1857.    Nov.  Act,  XXVII.  p.  46. 
Scutella  cassidalina  Desml.  1837.     Syn.,  p.  232.    Martinique. 
Monlinia  caswlulina !  Agass.  1841.    Mon.  Scut,  p.  139,  PL  XXILf.  1-6. 
Moulinsia  »*         I  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIL  p.  139. 

**  **         !  Gray,  1855.     Cat  Rec.  Ech ,  p.  27. 

»•  !  Desor,  1857.     Synops.  Ech.  foss.,  PL  XXVILf.  U  - 16. 

"         I  Duj.  Hup]^,  1862.    fichin.,  p.  558. 
"  !  LuTK.  1864.     Bid.,  p.  118. 

Encope  Valenciennesii !  Agass.  1841.    Mon.  Scut,  p.  54,  PL  VII.^  VIIL    Martinique. 
"        Valenciennesii  \  Agass.  1847.     C.  R.  Ann.  Sc,  Nat,  VII.  p.  137. 
•*  "  1  Du.L  Hupitf,  1862.     fichin.,  p.  569. 

^*       aubclansal  Agass.  1841.    Mon.  Scut,  p.  56,  PL  V.f,  6.    Brazil 
**       subclausa  I  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.  p.  137. 
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Encopa  emarginata  (continued). 

Encope  subclausa !  Duj.  Hup^  1862.     £chin.,  p.  569. 

*'       oblongal  Agass.  1841.    Mod.  Scut.,  p.  53,  PL  IX.    Rio  Janeiro. 

'<       oblongal  AoASS.  1847.     C.  R.  Ann.  8c.  Nat.,  VII.  p.  187. 

"  "        !  Duj.  Hup]^,  1862.     fichin.,  p.  569. 

MeUiia  lobata !  Aoass.  1841.    Mon.  Scut.,  p.  44,  PL  IV ^.f.  IS. 

**      lohaia !  Agass.  1847.     C.  R  Ann.  Sc.  Nat,  VII.  p.  189. 

*<  «'    I  Mich.  1858.    Rev.  Mag.  Zool.,  No.  8. 

«  «     !  Du.J.  Hup^,  1862.     fichin.,  p.  567. 

**      nummalaria  I  Val.  1847.     Agass.  C.  R  Ann.  Sc.  Nat,  VH.  p.  189. 

^      nummulanal  Gray,  1855.     Cat  Rec.  Ech.,  p.  24. 

•*  "         I  Duj.  Hup]^,  1862.    fichin. 

Encope  Ohiesbreohtii  Belval,  1868.    Bull.  Acad.  Brux.,  XV.  p.  419. 
BchinoglyouB  frondosuBl  Gray,  1855.     Cat  Rec.  Ech.,  p  24.    Nicaragua. 

\  

♦Desterro,  Brazil  (F.  Miiller) ;  *Rio  Janeiro,  ^Maranhao  (Agassiz,  Thayer  Exp.)  ;  *Victoria, 
*Sta.  Anna  Island  (Hartt  &  Copeland,  Thayer  Exped.) ;  *West  Indies;  *Cumana,  Venez. 
(Couthouy) ;  Bahia,  Itapaji,  Purpui,  San  Antonio  (Hartt);  ^Florida  Gulf  Stream,  7  fms.  (Pour- 
tal^s)  ;  Martinique !  (Mus.  Neuftl.,  Brit.  Mus.)  ;  Nicaragua  !  Yucatan !  (Brit  Mus.)  ;  Pernambuco 
(Belval)  ;  Charleston,  S.  C. !  (Gibbes). 

Encope  grandis 

Encope  grandis !  Aoass.  1840.     Cat  Syst  Ectyp. 
Encope  grandis  I  Aoass.  1841.    Mon.  Scut,  p.  57,  PL  VI. 

!  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  137. 

I  Duj.  Hup^  1862.    fichin.,  p.  669. 

!  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  I.  p.  26.     Gulf  California. 

I  Verbill,  1867.    Notes  Raidiata,  p.  310.    La  Paz. 

I  Verrill,  1871.    Notes  Radiata,  p.  585. 
EchinoglyonB  grandis  I  Gray,  1855.     Cat  Rec.  £ch.,  p.  26. 
Encope  Agaasizii !  Mich.  1851.    Rev.  Mag.  Zool.,  No.  2. 
"      -4^(w«2ii!  Duj.  Hup]^,  1862.     fichin.,  p.  569. 

*Lower  California  (Caldwell,  Stone) ;  ^Guaymas  (Stone) ;  *La  Paz  (Pedersen,  Yale  Coll.). 
Encope  Michelixii 

Encojte  Michelinl  I  Aoass.  1841.    Mon.  Scut,  p.  58,  PL  VI  ^.f.  9, 10.    Yucatan. 
«      Michelinil  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  137. 
*'         !  Duj.  Ruvt,  1862.    fichin.,  p.  569. 

A.  Aoass.  1863.    Bull.  M.  C.  Z.,  I.  p.  27.    Tampa  Bay. 
""         A.  Aoass.  1869.    Bull.  M.  C.  Z.,  I.,  p.  266.     Straits  Florida. 
Eohinoe^lyouB  frondoauB !  Gray,  1855.     Cat  Rec.  £ch.,  p.  25,  Yar.  5. 
Encope  aberrana  !  Mart.  1867.    Wieg.  Arch.,  I.  p.  112.     Campiche  Bay. 

♦Yucatan ;  *Tampa  Bay,  Fla.,  *Captiva  Key,  Fla.  (Wiirdemann) ;  *off  S^rrasota  Bay,  5-6 
fms.  *Rebecca  Shoab  (Pourtales) ;  ♦Alabama ;  Campiche  Bay !  (Mus.  Berl.). 

Encope  micropora 

Encope  mloropora !  Aoass.  1841.    Mon.  Scut,  p.  50,  PL  X»./.  4-8;  PL  XIX: /.  7. 

•*      microporal  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.  p.  137. 

"  "        !  Duj.  Hup^  1862.    Echin.,  p.  668. 

Encope  cyolopora  !  Aoass.  1841.    Mon.  Scut,  p.  62,  PL  X^.f.e-B, 

"      cyclopora  !  Aoass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIL  p.  137. 

"  «        I  Duj.  Hup^,  1862.     fiehin.,  p.  568. 

Eohinoe^lyona  cycloporal  Gray,  1856.    Cat  Rec.  Ech.,  p.  26. 
Encope  perspeotival  Aoass.  1841.    Mon.  Scut,  p.  51,  PL  XKf,  1-6. 
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Encope  micropora  (continued). 

Encope  perspectiva  !  Ac  ass.  1847.     C.  R  Ann.  Sc.  Nat,  VII.  p.  187. 

"  **         !  Duj.  Hupii,  1862.     fichin.,  p.  568. 

Echinoe^lyouB  perspectioa !  Gray,  1855.     Cat  Bee.  Ech.,  p.  26. 
Encope  tetraporal  Aoasb.  1841.    Mon.  Scut,  p.  49,  PL  X*/.  I~S  (non  AuCT.).     Galapagos. 

**  "        I  Agass.  1847.    C.  R  Ann.  Sc.  N.,  VII.  p  187.    (pan.) 

Eohinoe^lyons  tetraporal  Gray,  1855.     Cat  Rec.  Ech.,  p.  26. 
Encope  oocidentalis  I  Verrill,  1867.    Notes  Radiata,  p.  809.    Panama.    Zorritos. 

♦*      occidentalis  I  Verrill,  1871.    Notes  Radiata,  PL  X/.  4. 

'*      LapeyrouBil  Mich.  MS.  (£col.  Min.). 

'*      elegana  Mich.  MS.  (£coL  Min.). 

«'      Sebae  Mich.  MS.  (£col  Miu.). 

«<      meUitifronB  Mich.  MS.  (£coL  Min.). 

*Lower  California   (Gibbes) ;    ^Guaymas  (Stone) ;    *Cape    St   Lacas  (Xanthus,   Smithson. 
Coll.)  ;  Mazatlan !  (Bonn  Mua.  ilcoL  Min.)  ;  ^Panama  (Maack ;  Bradley,  Yale  Coll.) ;  Gralapagos. 


(SPATANGUS.)    EuPATAGUS. 

Bnpatagas  Agass.  1847.    C.  R  Ann.  Sc  Nat.,  VUL 

EnpatagiiB  ValencienneBii 

BupatagoB  ValencienneaU!  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  VIIL  p.  9,  PiL  XF/./ i5.    New 

Holland. 
Eupatagus  Valenciennesiil  Gray,  1855.     Cat  Rec.  Ech.,  p.  49.     Van  Diemen's  Land. 

Bronn,  1859.     Kl.  u.  Ord.  Actin.,  Pi.  XLII.f.  7. 
!  Duj.  Hup]^,  1862.     fichin.,  p.  60. 
■imilis !  Gray,  1851.     Ann.  Mag.  N.  IL,  p.  130. 


u  « 

((  « 
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*New  Holland;  ^Australia  (Liverpool  Mus.) ;   Van  Diemeos  Land!  Port  Dalrymple!  Bass 
Straits!  Flinder's  Island!  (Brit  Mus.). 


(HIPPONOE.)    EvEcniNUS. 

Echintu  Val.  1846.     Voyage  V6nus.     (pars.) 

HeliooidariB  Desml.  1847.     Agass.  C.  R  Ann.  Sc.  Nat,  VH.     (pars.) 

PsammechintM  GiR.  1850.     Proc.  Boston  Sc.  N.  H. 

«  A.  Agass.  1863.    Bull.  M.  C.  Z.    (pars.) 

Boletia  Vrrrill,  1867.    Notes  Radiata.     (pars.) 
Evechinus  Verrill,  1871.    Notes  Radiata. 

Evechinns  chloroticiiB 

Echinus  chlorotionB !  Val.  1846.     Voyage  V^nus,  Zooph.,  PL  Vll.f  t.    New  Zealand. 
Heliocidaris  chlorotical  Desml.  1846.    Agass.  C.  R  Ann.  Sc.  Nat,  VL  p.  871. 
Psammechinus  chloroticus  I  A.  Agass.  1868.     Bull.  M.  C.  Z.,  I.  p.  28. 
IhreohiniiB  **         !  Verrill,  1871.    Notes  Radiata,  p.  584. 

Pmmmechinwt  asteroidea  I  GiR.  1850     Proc.  Bost.  Soc.  N.  H ,  p.  866. 
Boletia  viridia  I  Verrill,  1867.    Notes  Radiata,  p.  304. 

*New  Zealand,  ^Auckland  (Edwards). 
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(LINTHIA.)    Faorina. 

Faorlna  Gray,  1851.    Ann.  Mag.  N.  H. 

Tripyliuf  Trosch.  1851.    Wieg.  Archiv,  I.  p.  72.    (pan.) 

AtrapnB  Trosch.  1851.    Wieg.  Arch.,  I.  p.  72. 

Faorina  ch1nftHBlB 

Faorlna  chinenoia !  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  182. 

Faorina  chinengisl  Gray,  1855.     Cat.  Rec.  Echin.,  p.  57,  PL  VI.  f  2.    China. 

Tripylus  (Atrapua)  grandla !  Trosch.  1851.    Wieg.  Arch.,  p.  72,  PL  I, 

*ShaDghae ;  ^Sandwich  Islands  ?  (Grarrett) ;  China !  Hong  Kong  (Brit  Mus.). 


FIBULARIA. 

J?c^tnu5  Pall.  1774.     Spic.  Zool. 

Echinocyamw  Leske,  1778.    Kl.  Addit     (pars) 

Fibularia  Lamk.  1816.     An.  s.  Vert,     (pars.) 

Fibularia  AoAss.  1847.     C.  R.  Ann.  So.  Nat,  VII.     (pars.) 

Echinocyamus  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.     (pars.) 

Mortonla  Gray,  1851.    Proc.  ZooL  Soc.  London  (non  Des.  1856). 

ZHbiQaria  anstralis 

Seba,  1 758.     Thes.,  III.  PL  XV,fS6. 

Fibularia  auatralis  Desml.  1837.     Syn.,  p.  240  (non  A.  Agass.). 

Echinocyamus  austr<di8\  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIL  p.  140.     South  Pacific 

»♦  "  Duj.  Hup]^,  1862.     fichin.,  p.  556. 

«  "        !  Mich.  1859.    Rev.  Mag.  ZooL,  p.  9,  PL  XIV.  f.  2. 

Mortonia  australis !  Gray,  1851.    Proc.  Zool.  Soc.  London,  p.  88. 
Mortonia         **  Gray,  1852.     Ann.  Mag.  N.  H.,  p.  448.    Australia. 

Gray,  1855.     Cat  Rec.  Ech.,  p.  37. 


a  «( 


^Sandwich  Islands,  *Kingsmills  Islands  (Garrett) ;  Ousima !  Coral  Sea  of  Australia  I  (W.  Stimp- 
son,  Smithson.  Coll.)  ;  South  Sea !  (J.  d.  P.,  Brit  Mus.). 

Fibularia  ovulnm 

Echinus  minutuB  Pall.  1774.     Spic.  ZooL,  IX.  PL  I.f.  S». 

^       minutus  Gmel.  1788.     Linn.  S3r8t.  Nat,  3194. 
Echinocyamus  craniolariB  Leske,  1 778.    Kl.  Add.,  p.  150,  PL  XLVII.f.  5«. 
Echinus  craniolaris  Gmel.  1788.     Linn.  Syst  N.,  3193. 
Fibularia        "         De  Fr.  1820.     Diet  Sc.  Nat,  XVI.  p.  512. 

**  *»         Des  Long.  1824.    Enc.  M^th.,  PL  CLIV.f.  i,  S. 

**  "       !  Blainv.  1834.     Actin.,  p.  211. 

"  "       !  Agass.  1836.    Prod.,  p.  20. 

"  •*         Gray,  1855.     Cat  Rec.  Echui.,  p.  29. 

Echinocyamus  nnoleo  ceraai  Leske,  1 778.    Kl.  Add. 

<(  ervtim  Lrske,  1778.    Kl.  Add. 

Echinus  ervum  Gmel  1788.    Linn.  Syst  N,  3193. 
Echinocyamus  vertice  oentrali  Leske,  1778.    Kl.  Add. 

**  tarcionB  Leske,  1778.    Kl.  Add. 

Echinus  turcicus  Gmel.  1 788.     Linn.  S3rFt  N.  31 93. 
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Fibnlaria  ovnlnm  (continued). 

Echinocyamus  ovatus  Leske,  1778.     Kl.  Add. 

"  lathyru*  Leske,  1778.    Kl.  Add.,  PL  XXVIII.  f.  1. 

Echinus  lathyrtis  Gmel.  1788.    Linn.  Syst  N.,  3194. 
Fibularia     '*        De  Fr.  1820.     Diet  Sc.  Nat.,  XVL  p.  612. 
«  ^       Deb  Long.  1824.    E.  M.,  IL  p.  S90. 

"  •«        Dbsml.  1887.     Syn.,  p.  240. 

Echinocyamus  equinuB  Lebke,  1778.    Kl.  Add. 
Echinus  equinus  Gmel.  1788.    Linn.  Syst  N.,  3194. 
Echinocyamus  inaeqnalis  Leske,  1778.    Kl.  Add. 
Echinus  inaequalis  Gmel.  1788.    Linn.  Syst  N.,  3194. 
Fibularia       **        De  Fr.  1820.    Diet  Sc.  Nat,  XVL  p.  612. 

"  *♦        Desml.  1887.     Syn.,  p.  236. 

Echinocyamus  oor  ranae  Leske,  1778.    Kl.  Add. 

<(  oor  raninum  Leske,  1778.    Kl.  Add. 

Echinus  xmolens  Gmel.  1788.     Linn.  Syst  N.,  3193. 
Fibularia  nucleus  Desml.  1837.     Syn.,  p.  240. 

»»         nucleum  De  Fb.  1820.    Diet  Se  Nat,  XVL  p.  611. 
Echinus  oentralis  Gmel.  1788.    Linn.  Syst  N.,  3193. 

"  ovulum  Gmel.  1788.  Linn.  Syst  N.,  8194. 
Fibularia  ovulum !  Lamk.  1816.  An.  s.  Vert,  p.  17. 
Fibularia        "        De  Fr,  1820.    Diet.  Sc.  Nat,  XVL  p.  611. 

I  Blainv.  1834.    Actin.,  p.  211. 
I  AoASS.  1836.     Prod.,  p.  20. 
**  "        Desml.  1837.     Syn.,  p.  240. 

''      1  AoASS.  1847.    C.  R.  Ann.  Se.  Nat,  VIL  p.  142. 
'<      !  Gray,  1866.     Cat  Bee.  Ech.,  p.  80. 
"      !  Duj.  RvFt,  1862.     fiehin.,  p.  667. 
Echinocyamus  ovulum  \  Gray,  1826.    Ann.  PhiL,  p.  6. 
Echinus  foba  Gmel.  1788.    Linn.  Syst  N.,  3194. 
«(        raninnB  Gmel.  1788.    Linn.  Syst  N.,  3196. 
«<        bufoniuB  Gmel.  1788.    Linn.  Syst  N.  8195. 
Fibularia  trigonal  Lamk.  1816.     An.  s.  Vert.,  p.  17. 
Fibularia  trigona  De  Fr,  1820.     Diet  Sc.  Nat.,  XVL  p.  511. 
Echinocyamus  trigona  I  Gray,  1826.     Ann.  Phil.,  p.  6. 
Fibularia  trigona  I  Blainv.  1834.     Actin.,  p.  211. 
"  "         Desml.  1837.     Syn.,  p.  238. 

«*       !  Agass.  1847.    C.  R.  Ann.  Se.  Nat,  VH.  p.  142. 
"       !  Perrier,  1869.     Pddie.,  p.  168. 
"         nuoleola  Des  Long.  1824.    £.  M.,  IL  389. 

^Indian  Ocean ;  E.  India  Islands  I  (J.  d.  P.)  ;  Philippine  Islands  I  (Semper). 
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Fibularia  volva 

Fibularia  volva  I  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  VII.  p.  142.    Red  Sea. 

"         volva  !  Duj.  Hup^,  1862.    fiehin. 
Fibularia  oblonga!  Gray,  1861.    Proc  Zool.  Soc.,  p.  37.    N.  Australia. 

**         oblonga !  Gray,  1855.     Cat.  Rec.  Ech.,  p.  30,  PL  II, /.  6. 

*Red  Sea ;  N.  Australia  I  (Brit.  Mus.)  ;  Channel  of  Formosa  ?  (Mus.  Copenh.)« 
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GONIOCIDARIS. 

CidariUs  Lamk.  1816.    An.  s.  Vert     (pars.) 
Cidaris  Blainv.  1834.    ActinoL     (pars.) 
Gtoniooidazia  Des.  1846.    C.  R.  Ann.  Sc.  Nat,  VI. 
Temnocidaris  (A.  Agaas.)  1863.    Bull.  M.  C.  Z.,  I.  (non  Cott.). 

Ooniocidaris  canaliculata 

Temnocidaris  oanalioulata  1  A.  AOASS.  1863.    Boll.  M^  C.  Z.,  I.  p.  18. 

*So.  Extrem.  So.  America  (Mack);  Cape  Horn!  (Brit  Mus.);  Falkland  Islands!  (Canning- 
ham);  Straits  Magellan!  (Berlin  Mus.);  Rose  Island!  Orange  Harbor!  (U.  S.  Ex.  Exped. 
Smithson.  Coll.) ;  Zanzibar !  (Leipzig  Mas.)  ;  Natal !  (Krauss). 

Ooniocidaris  geranioides 

Seba,  1 758.    Thes.,  III.  PI  XIIL  /.  8,  copied  in  Enc.  M.,  PI  CXXX  VI.  /  1. 

Cidarites  geranioidea !  Lamk.  1816.     An.  s.  Vert,  p.  56.    £.  India. 

*'       geranioides  Desml.  1837.     Syn.,  p.  324. 
Cidaris  '*        1  Blainv.  1834.     Actinol,  p.  231. 

*♦  "       !  AoASS.  1836.    Ppod^  p.  21.    Port  Western. 

Gk>niooidaziB  geranioides !  AoASS.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  337.    New  Holland.    New 

Ireland. 
Ooniocidaris  •*  Desor,  1855.     Syn.  fich.  foss.,  PL  I.f.  4' 

"  "  Bronn,  1859.    Kl.  u.  Ord.  Actin ,  PL  XLL,f,  f. 

«  "        I  Duj.  Huprf,  1862.    fichin.,  p.472,P/.  iX/5. 

"  "        !  Stewart,  1866.    Trans.  Lin.  Soc.,  XXV.  P/.  JTZF///./ i5-itf. 

«  "        I  Perrier,  1869.    P^ic,  p.  132,  P/. ///./if. 

*Port  Western,  Australia ;  *Hobart  Town,  Van  Diemen's  Land  (Robertson) ;  *£ast  India ; 
King  George's  Sound!  Freemantle  !  £.  coast  Australia!  Brisbane  Water!  (Brit  Mas.). 

Ooniocidaris  tnbaria 

Cidarites  tnbaria  I  Lamk.  1816.    An.  s.  Vert,  p.  57  (non  Steph.  tubaria  A.  Ao.).    New  Holland. 

'*       tubaria  Desml.  1837.     Syn.,  p.  826. 
Cidaris        **     I  AoASS.  1834.    Prod.,  p.  21. 

"  "     I  AoAss.  1846.    C.  R  Ann.  Sc.  Nat,  VI.  p.  827. 

"  "     I  Duj.  Hupi,  1862.    fichin.,  p.  471. 

"     !  LuTK.  1864.    Bid.,  p.  137. 
^     I  Perrier,  1869.    P^ic,  p.  127. 
Ooniocidaris  Qnoyi  I  Val.  1846.    AoASS.,  Des.  C.  R.  Ann.  Sc  Nat,  VL  p.  837.    New  Holland. 
Ooniocidaris  Quogil  Dv J,  HvFt^lSB2.    £cbin.,  p.  486. 

.    "  "       Perrier,  1869.    P^dic,  p.  132. 

Cidaris  spinulosa  1  Gray,  1855.    Proc.  Zool.  Soc.  London,  p.  88. 

*Bass  Straits  (Mus.  (Sodeff.) ;  ^Australia ;  ^Tasmania  (Liverpool  Mas.)  ;  ^Hobson  Bay,  Vic* 
toria  (Edwards). 
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HEMIASTER 

Hemiaster  Des.  1847.    C.  R.  Ann.  Sc.  Nat,  VH 
Tripylus  Phil.  1845.    Wieg.  Archiy,  I. 
Abatos  Trosch.  1851.    Wieg.  Ardiiv,  L 

Hemiaster  anstralis 

Tripylua  auatralis  1  Phil.  1845.    Wieg.  Archiy,  p.  S47,  PL  Xl.f,  3.    So.  Eztrem.  Sa  America. 
Tripylus  (Abatua)  austratisl  Trosch.  1851.    Wieg.  Arch.,  p.  72. 
Brissopsis  australis !  Ac  ass.  1847.     C.  R.  Ann.  Sc.  Nat,  YIII.  p.  5. 

"  **       I  DuJ.  Huprf,  18(52.     fichin.,  p.  597. 

Faorlna        <<      1  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  132. 
Faarina  **       1  Gray,  1855.    Cat  Rec.  Echin.,  p.  57. 

*M.  C.  Z. ;  Statten  Land !  So.  Polar  seas!  (Brit.  Mub.)  ;  So.  Extrem..So.  America!  (Pbilippi) ; 
Cape  Virgines ;  off  La  Plata !  50  fms.  (Mus.  Stockholm). 

Hemiaster  cavernosas 

Tripylua  oavemoaua  I  Phil.  1845.     Wieg.  Archiv,  p.  845,  PL  XL/,  t.    So.  Extrem.  So.  Am. 
Tripylus  (Abatua)  cavemosuB\  Trosch.  1851.    Wieg.  Archiv,  p.  72. 
Brissopsis  cavernosa  I  AoASS.  1847.     C.  R.  Ann.  Sc.  Nat,  YIII  p.  5. 

"         I  Duj.  Hup^  1862.     fichin   p.  597. 
Faorlna         ''        1  Gray,  1851.    Ann.  Mag.  N.  H.,  YII.  p.  132. 
Faorina  "        !  Gray,  1855.    Cat.  Rec.  Echin.,  p.  57. 

Faorlna  antarctlca!  Gray,  1851.     Ann.  Mag.  N.  H.,  YII.  p.  132.     South  Polar  Sea. 
Faorina  anlarctical  Gray,  1855.     Cat  Rec.  Echin.,  p.  57. 

*M.  C.  Z. ;  Statten  Land  (Brit  Mas.) ;  Chili,  So.  Extrem.  So.  America !  (Philippi). 


(PSEUDODIADEMA. )    Hemipedina. 

Hemipedlna  Wrioht,  1855.     Brit  Ool.  Ech. 
Hemipedina  Desor,  1856.     Syn.  Ech.  foss. 
Caenopedlna  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I. 

Hemipedina  cubensis 

Caenopedlna  cubenaia  !  A.  Aoass.  1869.    Bull.  M.  C.  Z.,  I.  p.  256.    Stndts  of  Florida. 
*Off  Havana,  270  fms.,  ^Florida  Gulf  Stream,  138  fms.  (Pourtalds). 
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HETEROCENTROTUS. 

Echinometra Rumph,  1 705.    Amb.  Rar.  Kam. 

Cidaris  Klkin,  1 734.    Nat  Disp.  £ch.     (pars.) 
Echinus  Lin.  1 758.     Syst.  Nat.     (pars.) 
Echinometra  Gray,  1825.     Ann.  Phil,     (pars.) 
HeterocentrotuB  Brandt,  1835.    Prod. 
Acrocladia  Agass.  1840.     Cat  Syst  Ectyp. 
Acrocladia  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  YI. 

Heterocentrotns  mammillatiis 

Rumph.  1 705.    Amb.  Rar.  Kam.,  PI  XII Lf.  i,  S. 

See  A,  1 758.    Thes.,  III.  PI  XI  II,  f,  i,  f ,  copied  in  Enc.  M^th.,  PI  CXXX  VIII.  f.l,S,h 

Knorr,  1771.    D^lic,  PI.  D.f.  S. 

Cidaris  mammillata!  Klein,  1734.    Nat  Disp.  Ecb.,  PI  Vl.f.  A,  B. 
Cidaris  mammillata  Lkske,  1778.    Kl.  Add.,  PL  XXXIX. /.  i,  copied  from  Seba. 
Echinus  mammillattis  Linn.  1758.     Syst  Nat,  ed.  X.  p.  667. 
**  Gmel.  1*778.     Linn.  Syst  N.,  3175. 

^         !  Lamk.  1816.    An.  s.  Vert,  p.  51.    Red  Sea.    East  Indies. 
"         I  Blainv.  1825.     Diet  Sc.  Nat  O.,  p.  97. 
Echinometra  mammillata !  Gray,  1825.    Ann.  Phil.,  p.  5. 
Echinometra  **  1  Blainv.  1884.    Actin.,  p.  225. 

1  Agass.  1836.    Prod.,  p.  22. 
Desml.  1837.     Syn.,  p.  264. 
Edw.  in  Cdv.  R^.  An.  Ed.  111.,  PL  XIII.  f.  1. 
!  Mich.  1845.    Rev.  Mag.  Zool,  p.  12.    Isle  de  France. 
Heterooentrotos  mammillatus  Brandt,  1835.    Prod.,  p.  266. 
Heterocentrotus  '*         I  A.  Agass.  1863.    Bull.  M.  C.  Z ,  I.    Sandwich  Islands. 

"  "         I  A.  Agass.  1863.    Proc.  A.  N.  S  Phila.,  p.  354. 

Acrocladia  mammillata  \  Agass.  1840.     Cat  Syst  Ectyp. 
Acrocladia  "  !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  874. 

"  "  I  Duj.  Hupii,  1862.     fichin.,  p.  539. 

"  "  1  Mart.  1866.    Wieg.  Arch.,  I.  p.  166. 

"  "  I  Pkrrier,  1869.     Pedic ,  p.  162,  PL  Vl.f.  !•-«. 

Echinus  oarinatua  I  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  98.    (pars.) 
Echinometra  carinata !  Blainv.  1834.    Actin.,  p.  225.    (pars.) 

"         Desml.  1837.     Syn.,  p.  266.    (pars.) 
"         Eyd.  et  Soul.  1844.    Voyage  de  la  Bonite,  Zoop.,  PL  I. 
Heterocentrotua  carinatw  Brandt,  1835.    Prod.,  p.  265. 

^  Poatellaii  Brandt,  1835.    Prod.,  p.  265.    Bonin  Islands. 

Echinometra  PostelUu  Desml.  1837.     Syn.,  p  268. 

Acrocladia  haatifera !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  874.     Sandwich  Islands. 
'*         hasti/era  !  DuJ.  Huptf,  1862.     £chin.,  p.  540. 
"  "      1  Perrier,  1869.    Pddic,  p.  164,  PL  Vl.f.  3  a,  b. 

Echinometra  Blainvillii  Desml.  1837.     Syn.,  p.  264.     (pars.) 
Acrocladia  Blainvillei !  Agass.  1846.    C.  R  Ann.  Sc.  Nat.,  VI.  p.  374.    (pars.) 
**        Blainvilleil  Dvj.  Uvpt,  1862.     £chin.,  p.  540.     (pars.) 
<«        planiaaima !  Mart.  1866.    Zool.  Bot.  Ges.  Wien. 
**       planissima !  Mart.  1869.    Decken,  Reise. 
«        aerialia !  Val.  Per.  1869.    Pedic,  p.  165,  PL  VLf.  5«. 
Echinometra  depreaaa !  Blainv.  MS.  (J.  d.  P.).     (pais  ) 
"*  ooronata  I  Blaxii v.  MS.  (J.  d.  P.). 

^Sandwich  Islands  (Garrett) ;  ^Manila ;  *Bonin  Islands  (W.  Stimpson,  SmithsoD.  Coll.)  ;  *Feejee 
Islands;  *Jarvis  Island,  No.  1 ;  ^Mauritius  (Pike) ;  Bonrbon  !  (Ecol.  Min.)  ;  Loo  Choo  Islands! 
(Smithson.  Coll.) ;  Siam !  (Acad.  N.  S.  Phila.)  ;  (Caroline  Islands  (Martens)  ;  Seychelles !  Guam ! 
(J.  d.  P.)  ;  Molucca,  Amboina,  Floi-es,  Timor  (Martens)  ;  Philippine  Islands  I  (Semper) ;  Upola ! 
(Mos.  Godeff.)  ;  New  Caledonia!  (Crosse) ;  *Red  Sea  (Mus.  Vienna). 
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Heterocentrotns  trigonaxins 

GuALTERi,  1742.    Index  Test,  PL  CVIILf.  B. 

Seba,  1 758.     1  hes.,  III.  PL  XIILf.  i,  copied  in  Enc.  M^th.,  PL  CXXXIX.f.  t. 

ddaris  mammillata !  Klein,  1782.    Nat.  Disp.  £ch.«  PL  VLf,  C,  D,    (pan.) 
Echinus  trigonariua  !  Lamk.  1816.    An.  s.  Vert.,  p.  51. 

**       trigonarius  I  Blainv.  1825.    Diet  So.  Nat  O.,  p.  98. 
Echinometra  trigonaria  !  Blainv.  1834.     Actin.,  p.  225. 
"  •*        1  Ac  ASS.  1836.     Prod.,  p.  23. 

"  «        !  Desml.  1837.     Syn.,  p.  266. 

M  ^        I  Mich.  1845.    Rev.  Mag.  Zool,  p.  12.    Isle  de  France. 

HeterooentrotuB  trigonarius  Brandt,  1835.    Prod.,  p.  266. 

Acrocladia  trigonaria !  AoASS.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  373.     Salomon  Islands. 
<«  «'         I  Duj.  Hupi^t  1862.     £chin.,  p.  539. 

«<  *«        !  A.  AoASS.  1863.    Bull.  M.  C.  Z.,  I.    Kingsmills  Islands. 

«  «♦        !  Stewart,  1865.    Trans.  Lin.  Soc.,  XXV.  PL  L./.  6. 

"  "        I. Mart.  1866.    Wieg.  Arch.,  I.  p.  167. 

"  «*        !  Perrier,  1869.    P^lic,  p.  164,  PL  VI,  f.  4  a-c,/.  SK 

Carpent.  1870.    Month.  Mic.  J.,  PL  XLIX, 

Heterocentrus  trigonarius  Muli.  1854.    Ban  d.  £k:h.,  p.  8. 
Echinus  carinatua  I  Blainv.  1825.    D.  S.  N.  O.,  p.  98.    (pars.) 
Echinometra  carinatal  Blainv.  1834.     Actin.,  p.  225.     (pars.) 
«»  "       !  AoASS.  1836.     Prod.,  p.  22.     (pars.) 

**  **         Desml.  1837.    Syn.,  p.  264.    (pars.) 

''  Blainvlllii  Desml.  1837.     Syn.,  p.  264.     (pars.) 

Acrocladia  Blainvillei !  Aoass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  874.     (pars.) 

<*  Blainvillei !  Duj.  Hup^,  1862.     £chin.,  p.  540.     (pars.) 

Echinometra  pngionlfera  Desml.  1837.     Syn.,  p.  266. 
Acrocladia  cuapidata  !  A.  Aoass.  1868.    Bull.  M  C.  Z ,  I.  p.  21.    Mauritius. 

"        violaceal  Perrier,  1869.    P^ic,  p.  163,  PL  VLf,  f*,  6,  c,  d, 
Echinometra  violacea !  Blainv.  MS.  (Mus.  Paris.) 

**         depresaa !  Blainv.  MS.  (Mus.  Paris.)    (pars.) 
Acrocladia  yanthina  Mich.  MS.  (£col.  Min.) 
<«        aubvlridia  Mich.  MS.  (£coI.  Min.) 

^Mauritius  (Pike)  ;  ^Society  Islands,  ^Sandwich  Islands,  'Paomotu  Islands,  ^Kingsmills  Islands^ 
(Garrett)  ;  *Tonga  Tabu  (U.  S.  Ex.  Exp.,  Smithson.  Coll.) ;  Feejee  Islands !  (Sroithson.  Coll.)  ; 
Salomon  Islands!  Madagascar!  (J.  d.  P.);  EUioe  Islands!  (Mua.  (xodeff.) ;  New  Caledonia! 
(Crosse) ;  Java  (Martens)  ;  Bourbon  !  (Ecol.  Min.). 


HIPPONOlL 

Cidaria  Klein,  1 734.    Nat  Disp.  Ech.    (pars.) 
Echinus  Lamk.  1816.    An.  s.  Vert     (pars.) 
Hipponoe  Gray,  1840.     Syn.  Brit.  Mus. 
Tripneuatea  Aoass.  1841.    Int  Mon.  Scut 
Tripneustes  Aoass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI. 
HeUaohinua  Gir.  1850.    Proc.  Bost  Soc.  N.  H. 

EQpponofi  depresBa 

Tripneustes  depreaaua !  A.  Aoass.  1863.    Bull.  M.  C.  Z.,  L.p.  24.    Guaymas. 
depressus  Verrill,  1867.     Notes  Radiata,  p.  875.    La  Paz. 
I  Verrill,  1869.    Proc.  Bost  Soc.  N.  H.,  p.  384. 
**      !  Verrill,  1871.    Notes  Radiata,  p.  584. 

*La  Paz  (Pedersen,  Yale  Coll.)  ;    *Atlata  (Salmin)  ;  *Gulf  of  California  (Pedersen,  Tak 
Coll.)  ;  Guajmas  !  (Smithson.  Coll.). 
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Spponoe  esenlenta 

Sloane,  1 726.    Jam.,  PL  CCXLIL  f,  1,  2. 

Cidaris  mUiaris  esctUerUa  I  Klein,  1 784.    PL  l.f.  A,  B. 
Cidaris  esculenta  (Leake)  1778.    Kl.  Add.,  PL  Lf.AjB  (non  Rumfh). 
Echinus  ventricoBtui !  Lamk.  1816.     An.  s.  Vert,  p.  44. 
<*       ventncosu8\  Blainv.  1825.    Diet  Soe.  N.  O.,  p.  91. 
"  "  I  Blainv.  1834.     Aetin.,  p.  229. 

«*  ««  !  AoASS.  18.36.     Prod.,  p.  23. 

"  "  Desml.  1837.     Syn,p.  286. 

"  "  fine.  M^th.,  PL  CXXXILf.  f,  5,  copied  from  Klein. 

TripneusteB  ventrico8u»\  AoASS.  1841.    Int  Mon.  Scut 

Tripneustes  ^         1  Agass.  1847.     C.  R.  Ann.  Sc.  N,  VIL  p.  368.    Martinique.    Yucatan. 

"  "  !  Duj.  Hupii,  1862.    fichin.,  p.  633. 

<"  "         !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  24.    Florida. 

"  "  I  LuTK.  1864.     Bid.,  p.  96.     W.  Indies. 

«'  "         !  Perkier,  1869.    P^dic,  p.  164,  PL  V.f.  4  a-d. 

Helieohinaa  Gk>uldii !  GiR.  1860.    Proc.  Boston  Soc.  N.  H.,  p.  864. 

*West  Indies,  Jamaica  (Adams) ;  ^Hajti  (Weinland,  Uhler) ;  *CQmana  (Conthoay) ;  *St. 
Thomas  (Allen,  Thayer  Exp.);  ♦Cuba;  *FIorida  (Wtirdeman) ;  Cape  Florida  (Holder,  Mills, 
Woodbury)  ;  ^Tortugas  (Agassiz,  Pourtales)  ;  ^Bermudas  (Hammond)  ;  'Nassau  (Shaw)  ;  ♦Ba- 
hamas (Bryant);  ♦Key  West  (Pickering);  ♦Florida  Reef  (Poortal^) ;  Cuba!  (Arango) ;  Mar- 
tinique !  Yucatan  I  (J.  d.  P.) ;  Surinam !  (Mus.  Copenh.). 


Spponoe  variegata 

Echinus  eacolentuB  Rumph,  1 706.     Amb.  Rar.  Kam. 

CidariB  assukUa Klein,  1734.    Nat.  Disp.  Echin.,  PL  IX.  f.  A,  B. 

"  «*        variegata  I  Klein,  1 734.    Nat.  Disp.  Ech.,  PL  X.f.  B,  C. 

Cidaris  variegata  Leske,  1778.    Kl.  Add.,  p.  86,  PL  X.f.  B,  C. 
**       aardica  Leske,  1778.    Kl.  Add.,  p.  146,  PL  IX.  f.  A,  B. 
Echinus  sardicusl  Lamk.  1816.     An.  s.  Vert,  p.  46. 
**        I  Blainv.  1834.     Actin.,  p.  229. 
Desml.  1837.     Syn.,  p.  284. 
Tripneusies  sardicusl  Aoass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  363.     Seychelles.    Bombay. 
"  "       I  Duj.  Huprf,  1862.    fichin.,  p.  683. 

"  "        I  Mart.  1866.    Wieg.  Arch.,  I.  p.  160.    Timor,  Flores. 

Hipponoi  sardica  Gray,  1866.    Proc.  Zool.  Soc.  London,  p.  36. 

"  "A  Agass.  1863.    Btill.  M.  C.  Z.,  L  p.  24.    Zanzibar. 

Cidaris angulosa  I  Klein,  1 784.    Nat  Disp.  Ech.,  PL  11.  f.  F.    (pars.) 

Cidaris  angnloaa  Leske,  1778.    Kl.  Add.,  PL  11.  f.  F. 
Echinus  angulasusl  Blainv.  1826.    D.  S.  N.  O.,  p.  93. 

'*  «*  I  Blainv.  1834.    Actin.,  p.  229. 

Tripneustes  *'  1  Duj.  Huptf,  1862.    £chin.,  p.  683. 

Echinus  pentagonua  I  Lamk.  1816.    An.  s.  Vert.,  p.  46. 
**       pentagonus  Desml.  1837.     Syn.,  p.  288. 
"  **      1  Mich.  1846.    Rev.  Mag.  Z.,  p.  9.    Isle  de  France. 

Tripneustes     "      I  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  VL  p.  363. 
Echinus  Bubooemleua !  Lamk.  1816.     An.  s.  Vert.,  p.  49.     So.  Pacific. 
**       subcoeruleus !  Blainv.  1826.    D.  S.  N.  O.,  p.  92. 
**  "  1  Blainv.  1834.     Actin.,  p.  229. 

•*  "  Desml.  1837.     Syn.,  p.  288. 

Tripneusies     ''  I  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  VL  p.  363.    Zanzibar. 

!  Duj.  Hupi^,  1862.     £chin.,  p.  634. 
!  Perrier,  1869.    P^dic,  p.  166.,  PL  V.f.S^,  c. 
Echinus  iasoiataa  1  Lamk.  1816.    An.  s.  Vert,  p.  46.    Isle  de  France. 
"      fasciatusl  Blainv.  1834.    Actin.,  p.  229,  PL  XX,  f.  ^ 
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EQpponoe  variegata  (continued). 

Echinus  fMciatus  Drsml.  1887.     Syn.,  p.  2S8. 

'<  <<        1  Mich.  1845.    Rev.  Mag.  Zool.,  p.  9. 

Tripneustes    "        I  Duj.  Hup^,  1862.    £chin.,  p.  533. 
Echinus  virgatUB !  ?Lamk.  1816.     An.  s.  Vert.,  p.  44. 

**        virgatus  Blainv.  1834.     Actin.,  p.  229. 

"  «'       Desml.  1837.     Syn.,  p.  286. 

^       inflatos  I  Blainv.  1825.    Diet  Sc.  N.  0.,  p.  91. 

"       PeronU !  Blainv.  1825.    Diet.  Sc.  N.  O.,  p.  92. 

"       Peroniil  Blainv.  1834.     Actin.,  p.  229. 

"  "        Desml.  1837.     Syn.,  p.  228. 

Tripneustes  Peroniil  Perkier,  1869.     Ecbin.,  p.  157. 

"         bicolor  I  Val.  Perr.,  1869.    P^dic.,  p.  156,  PL  V.f.  6  a,  6,  c. 
**         luAOtui!  Mich.  1862.    Maillard,  Boarbon  Ann^x.  A,  p.  5.    Bourbon. 
**         Bigzag!  Mich.  1862.    Maillard,  Bourbon  Ann^x.  A,  p.  5.    Bourbon. 
Hipponot  violacea !  A.  Aoass.  1 863.    Bull.  M.  C.  Z.,  I.  p.  24.    Sandwich  and  Kingsmills  Islands. 

'<        violacea  1  A.  AoASS.  1863.    Proc.  A.  N.  S.  Phila.,  p.  858.    Japan.    Loo  Choa 

**        nigricana  !  A.  AoASS.  1863.    Bull.  M.  C.  Z.,  I.  p.  24.     Society  Islands. 
Tripneustes  BenkenbergianaB  Trosch.  MS.  (Mus.  Frankft), 

*Sandwichy  ^Kingsmills,  ^Society  Islands  (Garrett)  ;  *0u8ima  (W.  Stimpson,  Smithson.  Coll.); 
^Indian  Ocean ;  ♦Tor,  Red  Sea  (Mus.  Vienna) ;  *Zanzibar  (Cheney) ;  *Mozainbique  (Cook) ; 
♦Mauritius  (Pike)  ;  Bombay !  Seychelles  (J.  d.  P.)  ;  Nikobar !  Amboinal  (Mus.  Copenh.) ;  Samoa! 
(Ac.  N.  S.  Phila.)  ;  Timor,  Flbies,  Batyang,  Moluccas  (Martens)  ;  Reef  of  Omaga  (Brit.  Mus.)  ; 
Philippine  Islands !  (Semper)  ;  Feejee  Islands !  Pelew  Islands  I  (Mus.  GodeflT.). 


(AMBLYPNEUSTES.)    Holopneustes. 

Holopneoates  Aoass.  1841.    Anat  Genre  £ch.,  Val. 
Holopneustes  Aoass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI. 
Amblypneustes  Lutk.  1864.    Bid.     (pars.) 

Holopnenstes  inflatns 

Amblypneustes  inflatua  Lutk.  MS.  1872,  in  A.  Agass.  Bull.  M.  C.  Z.,  III.  p.  18.     Australia. 
Holopneustes  inJkUus  A.  Aoass.  1872.    Bull  M  C.  Z.,  III.  p.  18. 

♦M.  C.  Z. ;  New  Holland !  (Mus.  Copenh.). 
Holopneustes  porosissimns 

Cidaris  granulata !   (Ag.)    1841.     Int.  Monog.  An.  Ech.,  Val.  (non  Leske). 
Holopneuatea  granuhtusl  Aoass.  1841.    Int.  Monog.  An.  £cb.,  Val.  (non  Lbske). 
Holopneustes  poroaiaaimua !  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  864,  PI.  XV.  f.  16, 
^  porosissimus !  Duj.  Hupi^,  1862.    £chin.,  p.  586. 

♦M.  C.  Z.,  Australia  (J.  d.  P.). 

Holopneustes  pnrpnrescens 

Amblypneustes  purpureacens  LiJTK.  MS.  1872,  in  A.  Aoass.  Bull.  M.  C.  Z.,  m.     Australia. 
Holopneustes  purpurescens  A.  Aoass.  1872.    Bull.  M.  C.  Z.,  III. 

*Hobart  Town  (Hamburg  Mus.)  ;  *Australia,  Murray  Riv.  I  W.  Aui^tralia  (Brit.  Mus.). 
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HOMOLAMPAS. 

Lissonotus  (A.  AgasB.)  1869.    BulL  M.  C.  Z.  (non  Schonh.  1817.) 
Homolampaa. 

Homolaxnpas  fragilis 

Lissonotus  fragilis !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  273.     Straits  of  Florida. 

♦Off  Bocca  grande,  368  fms.,  *off  Carysfort  Reef,  320  fms.  (Pourtales) ;  Josephine  Bk !  500 
600  fms.  (Mus.  Stockholm). 


LAGANUM. 

Laganum  Klrin,  1734.    Nat.  Disp.  Ech. 
Echinodiscus  Leske,  1778.    Kl.  Addit.     (pars.) 
Echinus  Gmki..  17SS,     Syst  Nat.     (pars.) 
Clypeaster  Lamk,  IS16.     An.  s.  Vert,     (pars.) 
Boutella  Lamk.  1816.     An.  s.  Vert    (pars.) 
Lagana  Blainv.  1827.     Diet.  Sc.  Nat 
Laganum  Agass.  1841.    Mon.  Scut 

Lagannm  Bonani 

? RuMPH,  1705.    Amb.  Rar.  Kam.,  PL  XIV,  f.  E,    Amboina. 

GuALTERi,  1742.    Index  Test,  PL  CX./.  C. 

Echinus  planus Seb A,  1 758.     Thes.,  III.  PL  X  V.  /.  25,  t6. 

Lagannm  Bonani !  Klein,  1734.    Nat.  Disp.  Ech.,  PL  XXII,  f.  a,  b. 

Laganum  Bonani \  Agass.  1841.    Mon.  Scut,  p.  108,  PL  XXIL  /  25 -SO;  PL  XXII L  f,  8-12. 

New  Guinea.     Vanikoro. 

I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  132. 

!  Gray,  1855.     Cat  Rec.  Ech.,  p.  12.    Philippine  Islands.     Siguigor. 

I  Dksor,  1855.     Synop.  fich.,  PL  XXVILf,  29,  SO, 

!  DuJ.  Hup^,  1862.     fichin.,  p.  560. 

Mart.  1866.    Wieg.  Awh.,  I.  p.  1 72.    Java.    Timor.    Molucca. 

Edw.  in  Cuv.  Rfeg.  An.  Ed.  HI.,  PL  XVLf,  2, 
Echinodiscus  lagannm  Lkske,  1778.     Kl.  Add.,  PL  XXIL/,  a,  b. 
Echinus  laganum  Gmel.  1788.     LiNN.  Syst.  Nat,  3190. 
Clypeaster  laganum  I  Lamk.  1816.     An.  s.  Vert,  p.  15. 
Lagana  ««       1  Gray,  1825.    Ann.  Phil. 

Lagana  *^      I  Blainv.  1834.     Actin.,  p.  215. 

Scutella  ♦*       1  Blainv.  1827.    D.  S.  N.,  Art  Scut,  p.  229. 

"  "       I  Desml.  1837.     Syn.,  p.  230. 

Lagana  minor  I  Gray,  1825.    Ann.  Phil.,  p.  6 

•Tasmania  (Liverpool  Mus.);  *Amboina  (J.  d.  P.);  New  Guinea!  Vanikoro!  Australia! 
(J.  d.  P.);  Siguigor!  (Brit  Mus.);  Philippine  Islands!  (Semper);  Pelew  Islands!  (Mus. 
Grodeff.)  ;  Java,  Amboina,  Molucca  (Martens). 
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Lagannm  depressiim 

Laganum  depreBBtim  1  Less.  1841.     Aoass.  Mon.  Scut,  p.  110,  PL  XXIlI.f,  1-7,    Moluccas. 

*'  (fepresxum \  Aqass.  1H47.    C.  R.  Ann.  Sc.  Nat,  VIL  p.  182. 

'*  *'       I  Gray,  1855.    Cat.  Rec.  Ech.,  p.  10.  Australia.  Philippine  Islands.  Mauritius. 

**  "       !  Duj.  Huprf,  1862.    fichin.,  p.  560. 

''  <'       1  A.  Agass.  1868.    Bull.  M  C.  Z.,  I.  p.  26.    Kingsmills  Islands. 

'*  ''       !  Mart.  1866.     Wieg.  Arch.,  I.  p.  198.     China.    Makao. 

**  TonganenBe  I  Quot  et  Gaim.  1841.    Aoass.  Mon   Scut,  p.  114,  PL  XXV L  /.  7-19. 

Tonga.    New  Guinea.    Vanikora 

'*  Tonganense  1  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  182. 

«  "            !  Duj.  HupI6,  1862.    fichin.,  p.  560. 

*'  eUiptionm I  Aoass.  1841.    Mon.  Scut,  p.  Ill,  PL  XXIII.  f.  lS-16. 

**  eUipticuml  Gray,  1855.    Cat  Rec.  £ch.,  p.  12. 

"  ♦«      1  Duj.  Huprf,  1862.    fichin.,  p.  560. 

'*  attenuatum !  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat,  YII.  p.  182.  Red  Sea.  Persian  Gulf. 

*'  attenuatum  \  Gray,  1855.     Cat  Rec.  Ech.,  p.  10. 

*'  cingnlatum  1  Aoass.  1847.    C.  R.  Ann.  Sc  Nat.,  YIL  p.*  188.    Salomon  Islands. 

**  cingulatuml  Gray,  1855.     Cat  Rec.  Ech.,  p.  11. 

*'  scutifarmel  Duj.  Hurt,  1862.    £chin.,  p.  560. 
Lagana  depreaaa !  Less.  MS.  (Mus.  Paris.) 

^*  Tonganense !  Quoy  et  Gaim.  MS.  (Mus.  Paris.) 

^Kingsmills  Islands  (Garrett);  Tonga!  Amboina!  New  Guinea!  Bum!  Moluccas!  Yanikoro! 
Salomon  Islands !  (J.  d.  P.)  ;  Salerno  (Gray)  ;  Zanzibar !  (J.  d.  P.,  Mus.  Copenh.)  ;  ^Sandwich 
Islands  (Pease);  *So.  Pacific;  New  Caledonia!  (Crosse);  Persian  Gulf!  Waigiou!  Madagascar, 
Nos-B^ !  Damley  Islands !  Australia !  Siguigor  1  Mauritius !  (Brit.  Mus.) ;  Philippine  Islands ! 
(Semper)  ;  Feejee  Islands !  (Mus.  Godeff.) ;  Makao  (Martens). 

Lagannm  Fntnami 

Laganum  Putnami !  Barn.  1863,  in  Ac.  Proc.  Ac.  N.  S.  Phil.,  p.  359.    Ousima. 
*Ousima  (W.  Stimpson,  Smithson.  ColL) ;  *Japan  (Sahnin). 


UNTHIA. 

Desoria  (Oray),  1851.     Ann.  Map.  N.  H.,  VII.  p.  132  (non  Aoass.  1841). 

Linthia  Mer.  1853,  in  Drs.  Act  Sec.  HeW. 

Epiaater  D'Orbio.  1854.    Pal.  Fran9.  Terr,  crdt    (pars.) 

Linthia  anstralis 

Desoria  auatralis !  Gray,  1851.     Ann.  Mag.  N.  H.,  VII.  p.  182.    Flinder's  Island. 
"      australisl  Gray,  1855.     Cat  Rec.  Echin.,  p.  58,  PL  VLf.  2,    Van  Diemen. 
"      nodoaa !  Verrill,  1869.    Proc.  Best  Soc.  N.  H.,  XII.  p.  382. 

♦Tasmania  (B.  M.  Wright)  ;  *Australia ;  Flinder's  Island !  (Brit  Mus.). 
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LOVENIA. 

Spatangus  Gray,  1845.    £tre,  Voyage  Discovery,  L 
Lovenia  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat ,  VIIL 

Lovenia  cordifonniB 

Looenia  cordiformla  1  Lutk.  MS.  1872.    A.  Agass.  Bull.  M.  C.  Z.,  III.     San  Diego.     Guaymas. 
^       Americana !  A.  Aoass.  MS.  (M.  C.  Z.) 

*6uayma8,  Gulf  of  California  (Stone) ;  San  Diego !  (Cassidy,  Smithson.  Coll.) ;  Guayaquil ! 
(Mus.  Copenb.). 

Lovenia  elongata 

AuDOUiN  in  Savigny,  £gypte,  Zooph.,  PL  VILf,  4, 

Spatangus  elongatua  Gray,  1845,  in  Eyre,  Voy.,  I.  p.  486,  PL  VI. /.  2.    Australia. 
Lovenia  elongaial  Gray,  1851.    Ann.  Mag.  N.  U.,  p.  131.    Port  Western. 

"  **      !  Gray,  1855.    Cat  Rec.  Echin.,  p.  45. 

Lovenia  hystrizi  Dks.  1847.    Ag.  C.  R.  Ann.  Sc.  Nat,  VIII.  p.  11,  PL  XVI.f.  16.    Red  Sea. 
Lovenia  hystrixX  Gray,  1855.     Cat  Rec.  £ch.,  p.  45. 

"  »<      I  DUJ.  Huprf,  1862.     fichin.,  p.  606,  PL  IX.  f  11. 

*Red  Sea;  ^Zanzibar  (Webb,  Cheney,  Cook);  Port  Essington,  W.  Australia!  (Brit  Mus.); 
Philippine  Islands !  (Semper). 

Lovenia  subcarinata 

Spatangus  suboarinatua  Gray,  1845.     £yrr,  Vo3rage,  I.  p.  436.    Philippine  Islands. 
Lovenia  subcarinata !  Gray,  1851.     Ann.  Mag.  N.  H.,  p.  131. 

•*        I  Gray,  1855.     Cat  Rec.  Ech.,  p.  45,  PL  V.f.  S.    Luzon. 
"        !  A.  Agass.  1863.    Proc.  Ac.  N.  S.  Phila.,  p.  860. 
*<       triangolaria !  A.  Aoass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  360.    Kagosima. 

*China  Seaa  (Salmin) ;  Kagosima  Bay!  Hong  Kong!  (W.  Stimpson,  Smithson;  Coll.);  Philip- 
pine IsUuids,  Luzon !  (Brit  Mus.,  Semper)  ;  Honolulu  !  (Stockholm  Mus.). 


(SPATANGUS.)    Maretia. 

Spatangus  hKSKF^  17  7S.    Kl.  Addit     (pare.) 
**         Lamk.  1816.     An.  8.  Vert     (pars) 
Maretia  Gray,  1855.    Cat.  Rec.  Echin. 
Hemipatagus  Mich.  1862.    Maillard  Bourbon,  An.  A. 
Lovenia  Perrier,  1869.     P^dic     (pars.) 
Hemipatagus.  Des.  1858.     Syn.  £cb.  foss. 
Thxichoproctua  Agass.  MS.  (M.  C.  Z.) 
Plagiopatagus  Lutk.  MS.  in  litt 

ICaretia  alta 

Maretia  alta !  A.  Agass.  1863.    Proc.  Ac.  N.  S.  Phil.,  p.  860.    Kagosima. 


*Kag06ima  Bay  (W.  Stimpson,  Smithson.  Coll.) ;  ^Formosa  (Mus.  Godeff.). 
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Maretia  plannlata 

«EBA,  1 725.     Thes.,  III.  PL  XV.  /  S7,  28,  copied  in  E.  M.,  PL  CLIX.  /.  5,  6, 

Spatangua  ovatua  Leske,  1778.    Kl.  Add.,  PL  XLIXf.  12,  IS  (non  Lamk.  nee  Klein). 
'<         planulatuB !  Lamk.  1816.     An.  s.  Vert,  p.  31.    So.  Pacific. 
«         planulatusl  Blainv.  1825.     Diet.  S.  N.,  L.  p.  91. 

1  Agass.  1836.    Prod.,  p  17. 
Desml.  1837.     Syn.,  p.  378. 
'^         !  Micu.  1845.     Rev  Mag.  Zool.,  p.  9.    Isle  de  France. 

!  Auass.  1847.    C.  R.  Ann.  Sc  Nat.,  Vlll.  p.  7.    Java.    Waigiou. 
•*  "  !  DuJ.  HuPlJ,  1862.     :6chin.,  p.  008. 

Mart.  1866.     Wieg.  Arch.,  I.  p.  180.    Molucca. 
"         I  Mart.  1867.    Wieg.  Arch.,  1.  p.  113,  PL  Jll.f,  4* 
^         I  Perrier,  1869.     P^dic,  p.  180,  PL  VII.  f.  7  a,  c. 
MaieUtL planulata  \  Gray,  IS55,     Cat  Rec.  Echin.,  p.  48.     Masbate.    Bomea 
Maretia  **        1  A.  Agass.  1863.     Bull.  M.  C.  Z.,  I.  p.  27.     Kingsmills  Islands. 

£rem//)a/a^u«  znascareignaruxn !  Mich.  1862.     Maillard,  Bourbon  An.  A,  p.  6,  PLXVLf.i, 

Bourbon. 
Maretia  variegatal  Gray,  1866.    Proc.  Zool.  Soc.  Lond.,  p.  170,/ 
Lovenia  quadrimacolata  I  Val.  1869.     in  Perrikr,  Pddlc,  p.  178. 
ThriohoproctuB  tenuis  1  Agass.  MS.  Mus.  Comp.  Zool. 
Plagiopatagua  variegatus !  Lutk.  MS.  in  Litt. 

*Waigiou ;  ^Kingsmills  Islands  (Garrett) ;  *China  Seas,  *Java  (Liverpool  Mus.) ;  ^Bourbon 
(Maillard,  Cotteau)  ;  *Siam  (Salmin)  ;  *New  Caledonia  (Crosse) ;  Masbate !  Borneo !  (Brit. 
Mus.)  ;  Philippine  Islands  (Semper)  ;  Banca  Straits !  (Salmin)  ;  Molucca  (Martens). 
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MELUTA. 


Mellita  Klein,  1 734.    Nat  Disp.  Ech.     (pars.) 
Echinodiscus  Lk&ke,  17SS,     Kl.  Addit.     (pars.) 
Clypeaster  Lamk.  1816.     An.  s.  Vert,     (pars.) 
Boutella  Lamk.  1816.     An.  s.  Vert     (pars.) 
Mellita  Agass.  1841.    Monog.  Scut 
Leodia  Gray,  1851.     Proc.  Zool.  Soc  London. 
Encope  Agass.  1841.    Mon.  Scut     (para.) 
Bohinoglycus  Gray,  1855.     Cat  Ilec.  £c1i.     (pars.) 


[ellita  erythrea 

Mellita  erythrea !  Gray,  1851.    P.  Z.  S.  L.,  p.  36.     Red  Sea. 
"     ap. !  A.  Agass.  1863.    Proc.  A.  N.  S.  Phil.,  p.  359. 

Red  Sea !  (J.  d.  P.  Brit  Mus.). 


Mellita  longifissa 

Mellita  longifissa  1  MiciL  1858.     R.  M.  Z ,  No.  8. 

»*      longifissa  1  DliJ.  IIup^,  1862.     ficbin.,  p.  567,  PL  JX,f.  6. 

!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  26.     Panama. 

1  Verrill,  1869.     Proc.  N.  H.  S.  Boston,  p.  883.     Nicaragua. 

!  Verrill,  1871.    Notes  Riuliata,  p.  588.     La  Paz. 


it  fti 


^Panama  (Adams,  Maack)  ;  *Acapu]co  (A.  Agassiz) ;  La  Paz !  Acajutla!  (Yale  ColL). 
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Mellita  pacifica 

MeUita  pacifica !  Vkrrill,  1867.    Notes  on  Badiata,  p.  313.     Zorritos. 
Zorritos,  Peru  !  (Yale  Coll.). 

MeUita  sezforis 

Seba,  1 758.     Thes.,  III.  PL  XV.  f.7,^. 

Knorr,  1771.     Delic,  PL  Dl.f.  17. 

^cAtiMx/iscfisBezieaperforatas  Leske,  1778.    Kl.  Add.,  p.  135,  PL  L.  f,  3,  4,  copied  in  £nc. 

Meth.,  P/.  CXLIX./.1,£, 
Echinus  hezaporoB  Gmel.  1788.    Linn.  Syst.  N.,  3189. 
Scutella  hexaporal  Blainv.  1834.     Actin.,  p.  219. 
*'        1  Agass.  1836.     Prod.,  p.  188. 

Edw.  in  Cuv.  R^.  An.  Ed.  111.,  PL  XV.  f.  1. 
Bcutella  Bezforis  I  Lamk.  1816.    An.  s.  Vert.,  p.  9.     Ocean  lud.  et  Americ. 
Scutella  sexforut  1  Blainv.  1827.    D.  S.  N.  Scut.,  p.  223. 

"  "         Desml.  1837.     Syn.,  p.  224. 

MeUita  hexapora  \  Agass.  1841.    Mon.  Scut.,  p.  41,  PL  IV  f.  i-7 ;  PL  /F«.  /.  II,  12.    Mar- 
tinique.   Mexico. 

"  "       !  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VU.  p.  138. 

"  "        !  Gray,  1855.     Cat.  Rec.  Ech.,  p.  23.     St.  Vincent  Island. 

"  "       !  Mich.  1858.    Rev.  Mag.  Zool.,  No.  8. 

**  "        !  Du.T.  Hupif,  1862.    fichin.,  p.  566,  PL  X.f.  II,  12. 

"  «        !  LuTK.  1864.    Bid.,  p.  109,  PL  ILf.  S.    W.  Indies. 

•*      BimiliB  I  Agass.  1841.    Mon.  Scut,  p.  43,  PL  IV.  J.  1-3.    Porto  Rico. 

**      similisl  MiCH.  1858.     Rev.  Mag.  Zool.,  No.  8. 

"  "     I  DuJ.  HuP^,  1862.     ficbin.,  p.  567. 

?  Scutella  caroliniana !  Rav.  1842.    J.  Ac.  N.  S.  Pbila.,  p.  333. 
?  Mellita  caroliniana  \  McCrady,  1857.     Plio.  Foss.  So.  Ca.,  PL  V.f.  4. 
Leodia  Richardaonii !  Gray,  1851.    Proc.  Zodl.  Soc.  Lond.,  p.  36. 
Letxlia  EichardsonU  \  Gray,  1855.     Cat  Rec.  Ech.,  p.  19. 

*West  Indies;  *Charleston,  S.  C. ;  *Berraudas  (Hill);  *Florida,  *Cuba  (Arango)  ;  *Rebecca 
Shoal,  11  fms.,  *Double  Head  Shot  Key,  4-6  fms.,  ♦Salt  Key,  *offCherura,  270  fms.  (Pour- 
tales);  Martinique!  Mexico!  Porto  Rico!  St.  Vincent!  (Brit  Mus.). 

MeUita  Stokesii 

Encope  Stokeaii!  Agass.  1841.    Mon  Scut,  p.  59,  PL  VI*.  f.  l-S.    Galapagos- 
"       5/olc«ii!  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  137.     Guayaquil. 
"      !  Duj.  HuPif,  1862.     ficbin.,  p.  569. 
''      !  LuTK.  1864.    Bid.,  p.  133.     Punta  Arenas. 
Echinoglycus  Stokesii  \  Gray,  1855.     Cat  Rec.  Ech.,  p.  27. 

*'       I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  26.    Panama. 
*'       Verbill,  1867.    Notes  Radiata,  p.  312. 


u 


♦Panama   (Adams,   Maack,  Bradley,  Yale  Coll.) ;  Punta  Arenas !   Guayaquil  I   Galapagos ! 
(Mus.  Copenh.). 

MeUita  testndinata 

MeUita  testudinata !  Klein,  1734.    Nat.  Disp.  Ech.,  PL  XXI.  f.  C,  D,  copied  in  Enc.  M.,  PL 

CXLIX.f.  3,  4. 
MeUita  testudinatal  Agass.  1841.    Mon.  Scut,  p.  40,  PL  IV'.f.  7-9.    Vera  Cruz. 
"        !  Agass.  1847.     C.  R.  Ann.  Sc.  Nat.,  VII.  p.  138. 
"        !  Mich.  1858.     Rev.  Mag.  Zool,  No.  8. 
"  "        !  Dcj.  Hup]tf,  1862.     ficbin.,  p.  566. 

....  GUAXTERI,  1742.     PL  CXf.  E. 
....  Seba,  1758.    Thes.,  III.  PL  XV.f.  9, 10. 
....  Knorr,  1771.    D^lic,  PL  Dl  f.  16. 


It 


142  SYNONYMY. 

Mellita  testndinata  (ctmHnued). 

?  Echinus  orbiotaas  Linn.  1 758.     Syst  Nat,  Ed.  X.  p.  666. 

Echinodiscus  quinqoieaperforatuB  I  Leske,  1778.     Kl.  Add.,  p.  1S3,  PL  XXI.  f,  C,  />. 

Echinus  pentaporus  Gmel.  1788.     Linn.  Syst  N.,  3189. 

Clypeasier  pentaporus  I  Lamk.  1801.     An.  s.  Vert.,  p.  349. 

Scutella  pentaporal  Blainy.  1834.    Actin.,  p.  219. 

"  "        !  A0A88.  1836.     Prod.,  p.  188. 

Encope         •*       !  Agass.  1841.    Mon.  Scut,  PL  III, 
MeUUa         "       !  Lutk.  1864.    Bid.,  p.  107. 
Bcutella  quinquefora  I  Lamk.  1816.    An.  s.  Vert,  p.  9. 
ScuteUa  quingue/oral  Blainy.  1827.    D.  S.  N.  Scut,  p.  223. 

"  "I  Dksml.  1837.     Syn.,  p.  224. 

MeUUa  «<         I  Aoass.  1841.    Mon  Scut,  p.  36,  PL  HI.    Sa  Carolina.    Porto  Rica 

'*         !  A0A8S.  1847.     C.  R.  Ann.  Sc  Nat,  VIL  p.  138.    Cuba. 
<'  Mich.  1858.    ReT.  Mag.  Zool.,  No.  8. 

"         I  Bronn,  1859.    Kl.  u.  Ord.  Actin,  PL  XXXIX. /.  15. 
'<         !  Duj.  Huptf,  1862.    £chin.,  p.  566. 
V     **        ampla!  Holmes,  1848.    in  Ray.  £ch.     So.  Carolina. 
?     •*        ampla !  Holmes,  1860.    Post  PL  Foss.  So.  Ca.,  PL  I.f,  6. 
'*        testudlnarla  Gray,  1851.    Proc.  Zool  Soc.  Lond. 
*<        testudinea!  Gray,  1855.    Cat  Rec.  Ech.,  p.  22.     Brazil 

*Itabapuana,  *Rio  Doce  (Hartt,  Copeland,  Thayer  Exp.)  ;  *Marafihao  (Agassiz,  Thayer  Exp.)  ; 
*Cumana,  Venez.  (Couthouy)  ;  *Jamaica  (Adams)  ;  Cuba !  (Arango) ;  Porto  Rico !  Vera  Cruz ! 
(J.  d.  P.)  ;  *Texas  (Stolley)  ;  *Captiva  Key,  *Key  Biscayne,  Fla.  (Wurdeman)  ;  ♦Amelia  Island, 
Fla.  (Scudder) ;  *Florida,  7  fms.  (Pourtal^) ;  *Savannah,  ♦Charleston,  S.  C,  Nantucket ! 
(Agassiz) ;  ♦Beaufort,  N.  C.  (Stimpson,  Bickmore) ;  ♦Hogg  Island,  Va.  (Stimpson) ;  Vineyard 
Sound  (Vernll). 


M 
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(BRISSU&)    Meoma. 

Spatangus  Lamk.  1816.     An.  s.  Vert     (pars.) 

Brissus  Gray,  1825.    Ann.  Phil,    (pars.) 

Schizaster  irORBio.  1847.    Agass.  C.  R  Ann.  Sc.  Nat  VIIL 

Meoma  Gray,  1851.    Ann  Mag.  N.  H.  VIL 

Periaster  Ddj.  Hupi^,  1862.    £chin.     (pars.) 

Kleinia  A.  Agass.  1868.    Bull  M.  C.  Z.,  I 

RhysBObrlBsas  A.  Agass.  1868.    Bull  M.  C.  Z.,  I. 

Hemibriaaus  Pomel,  1869.    Revue  des  £chinod. 

Breynia  Perrier,  1869.     P^ic.     (pars.) 

Meoma  grandls 

Meoma  grandia  !  Gray,  1851.    Ann.  Mag.  N.  H.,  VIL  p.  182.    Australia? ? 
Meoma  grandis  !  Gray,  1855.     Cat  Rec.  Echin.,  p.  56,  PL  V.f.  g, 

^       nigra  I  Verrill,  1867.     Notes  Radiata,  p.  31 7. 

**         *"      Verrill,  1871.    Notes  Radiata.    La  Paz.     Gulf  of  California. 
Kleinia  nigra !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  27.    Acapulco. 
Rhyaaobriaana  niger !  A.  Agass.  1863.     Bull.  M.  C.  Z.,  I.  p.  27. 
Breifrda  nigra  I  Perrier,  1869.    P^c,  p.  1 74. 

*AcapQlco  (Van  Brunt,  A.  Agassiz) ;  La  Paz !  (Yale  Coll) ;  *GQlf  of  California  (Stone)  ; 
^Mexican  coast ;  Cape  St  Lucas  I  (Xanthus,  Smithson.  Coll). 
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Meoma  ventricosa 

Spatangus  Tentricosas !  Lamk.  1816.    An.  s.  Vert.,  p.  29.     Antilles. 

*'         verUricosus  Blainv.  1884.     Actio.,  p.  203. 
Brissua  '*       I  Gray,  1825.     Ann.  Phil.,  p.  9. 

«*  "        1  AoAss.  1836.    Prod.,  p.  184. 

"  "        I  AoASS.  1847.    C.  K  Ann.  Sc.  Nat.  VIII.,  p.  13. 

"  **       I  Gray,  1865.    Cat  Rec.  Ecb.,  p.  64. 

«*  "        !  Duj.  Hup^,  1862.    fichin.,  p.  605. 

Meoma  ventricosa  !  Lutk.  1864.    Bid.,  p.  120. 

Sckizaxter  cubenais  1  D'Orbio.  1847,  in  Agass.  C.  R.  Ann.  Sc  Nat,  VIII.  p.  22  (noD  A.  Agass.). 
Perlaster  cubensisl  D*Orbig.  1854.     Pal.  fr.,  p.  270. 
Brissus  panis  !  Grube,  1857.     Wieg.  Arch.,  p.  344. 

«     panis !  Grube,  1857.     Nov.  Act,  p.  47,  PL  III./  5,  6, 

"     spatiostui  McCrady,  1857.     Plio.  foss.  So.  Ca.,  p.  8,  PL  III./.  1. 
HemibrisBiia  ventricosus  Pom  el,  1869.     Rev.  d.  £chinod.,  p.  XIII. 

*W.  Indies ;  *Florida  Reef,  ♦Tortugas,  *off  Tennessee  Reef,  85, 115  fms.  (Pourtales) ;  Honduras ! 
(Mus.  Copenh.)  ;  Guadeloupe !  (J.  d.  P.). 


MESPIIIA. 

Cidaris  Klein,  1 734.    Nat  Disp.  Echin.    (pars.) 

Echinus  Linn.  1758.     Syst  Nat     (pars.) 

Microoyphus  Agass.  1841.    Introd.  Monog.  Scut  (non  Agass.  1846). 

Mespilia  Agass.  1846.    C.  R.  Ann.  Sc.  Nat  VI. 

BSespilia  globnlns 

Cidaris  assulata  granulata  Klein,  1 734.    Nat  Disp.  Ech.,  PL  X.  /.  E,  F. 
Cidaris  granulata  Leske,  1 778.    PL  X.f,E,F. 
Echinus  globulus  Linn.  1 758.     Syst  Nat  Ed.  X. 
•*       globulus  Gmel.  1 788.     Linn.  Syst  N. 
«  "    I  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  82. 

**    1  Enc.  M^th.  PL  CXLILf.  i,  2. 

"       Blainv.  1834.     Actin.,  p.  227. 

"       Desml.  1837.     Syn.,  p.  274. 
Mespilia    "    !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  858,  PL  XV.  f.  17.    Tonga  Tabu. 
Mespilia      "    I  Duj.  Huprf,  1862.    Echin.,  p.  517. 

'<    I  A.  Agass.  1863.    Proc  A.  N.  S.  Phila.,  p.  358.     Ousima. 

«    I  Stewart,  1865.    Trans.  Lin.  Soc.,  XXV.  PL  L./.  8, 
Echinus  versicolor  I  Val.  1841,  in  Agass.  Monog.  Scut,  p.  7. 
Miorocyphus  versicolor  \  Agass.  1841.    Monog.  Scut,  p.  7. 
Mcrocyphus  "         !  DuJ.  Huprf,  1862.     Echin.,  p.  517. 

Mespilia  Verranai I  Mich.  MS.  (ficol.  Min.) 

♦Ousima  (Stimpson,  Sraithson.  Coll.) ;  ♦Tonga  Tabu ;  ♦Sampa  (Mus.  Godeff.) ;  China !  (Mus. 
Copen.)  ;  Philippine  Islands !  (Semper)  ;  Sandwich  Ishinds !  (Mus.  (Godeff.). 


it 
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(BRISSUS.)    Metalia. 

SpatanguB  Klein,  1 784.    Nat  Disp.  Ecbin.    (pars.) 

Brissus  AoASS.  1836.     Prod,     (pars.) 

Plaffionotus  (Agass.)  1847.     C.  R.  Ann.  Sc.  Nat.,  YIII.  (non  MuLS.  1842). 

Metalia  Gray,  1855.     Cat  Rec.  Ech. 

XanthobrisBus  A.  Agass.  186S.    Bull.  M.  C.  Z. 

Bryasus  Martens,  1869.    Decken's  Reise. 

Leiopatagus  Pomel,  1869.    Int  Rev. 

Metalia  africana 

Plagionolus  africanua !  Verrill,  1871.    Notes  Radiata,  p.  569.     Sherboro  Island.     W.  Africa. 
Sherboro  Island !  (Yale  Coll.). 

Metalia  maculosa 

RuMPH.  1705.    Amb.  Rar.  Kam.,  PL  XIV.  f.  L     Amboina. 

GuALTKKi,  1742.    Ind.  Test,  PL  ClX.f.  A, 

Seba,  1 758.     Thes.  III.  PL  X,  f.  22^  a,  6,  copied  in  Enc.  Mdtb.,  PL  CL  VII L  f,  7,  8, 

SpatanguB Brutsus macvdosus angustus !  Klein,  1 734.     Nat  Disp.  Ecb.,  PL  XXI V.f.  A,  B. 
Spatangus      "  "         Lkske,  1778.    Kleihj,  Add.,  PL  XXIV,  f.  A,  B,     (pars.) 

Echinwt  maculoBUB  Gmel.  1788.     Linn.  Syst  N.,  3199. 
Spatangus  mactdosus  Blainv.  1829.     Diet  Sc.  Nat,  L.  p.  92. 

"  '*         Desml.  1837.     Syn.,  p.  382. 

Brissus  "         Mart.  1866.     Wieg.  Arch.,  I.  p.  181. 

Spatangus  oompreBBUB !  Lam.  1816.     An.  s.  Vert,  p.  30.     Isle  de  France. 
Spatangus  compressus  Desml.  1837.     Syn.,  p.  388. 
Brissus  compressus  \  Agass.  1836.     Prod.,  p.  18. 

*'         !  Mich.  1845.    Rev.  Mag.  Zool.,  p.  7. 

1  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VIII.  p.  13. 

!  Gray,  1855.    Cat  R.  Ech.,  p.  53. 

!  Duj.  Huprf,  1862.     fichin.,  p.  606. 

I  Mart.  1866.    Wieg.  Arch.,  I.  p.  183.     Mozambique. 
Metalia  nobilis!  Verrill,  1867.    Notes -Radiata,  p.  319.     Cape  St  Lucas.     Panama. 

•*       nobilisl  Verrill,  1871.     Not^-g  Radiata,  p.  591. 
Plagionotus  nobilis !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  302. 
<(  timorenaiB  Micu.  MS.  (£col.  Min.). 

*Samoa  (Mus.  Godeff.) ;  ^Sandwich,  Kingsmills,  and  Society  Islands  (Garrett)  ;  Philippine 
Islands !  (Semper) ;  Timor,  Flores,  New  Holland  (Martens)  ;  Isle  de  France !  Bourbon  I  (J.  d.  P.)  ; 
Panama!  (Bradley,  Yale  Coll.) ;  Cape  St  Lucas  I  (Smithson.  Coll.). 

Metalia  pectoralis 

Echinanthus  maximus Seba,  1758.     Thes.,  EL  PL  XIV.  f.  5,  6,  copied  in  Enc.  M^th.,  PL 

CLIX.f.2,S. 
Echinus  grandia  Gmel.  1788.     Linn.  Syst  N. 
•    Spatangus  peotoralia !  Lamk.  1816.     An.  s.  Vert,  p.  29. 
"         pectoralis  DesLono.  1824.     E.  M.,  II.  p.  686. 

"       !  Blainv.  1829.     Diet  Sc.  N.,  L.  p.  88. 
"      I  Blainv.  1834.     Actin.,  p.  203. 
"         Desml.  1837.     Syn.,  p.  380. 
Brimis  "       !  Ao ASS.  1 836.     Prod  ,  p.  1 84. 

Plagionotus  pectoralisl  Agass    1847.      C  R.  Ann.  Sc.  Nat,  VIIL  p.  13,  PL  XVLf,  16.    Mexica 

Bahia. 
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Metalia  pectoralis  (continued). 

Plagionolus  pecloraUsl  Git  ay,  1855.     Cat  Rcc.  Ech.,  p.  50. 

«  "       1  Duj.  Huprf,  1862.    fichin.,  p.  606. 

"  "       I  LiJTK.  1864.    Bid.,  p.  122. 

**  «*       !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  275.     Straits  of  Florida. 

«  «      !  Perkier,  1869.    Pddic,  p.  178. 

"  <«       1  Verrill,  1871.    Notes  Radiata,  p.  571. 

Eupatagus  **        D'Arch.  Haime,  1854.    An.  foss.  Inde,  p.  217. 

Plagionotus  DeBorii !  Gray,  1855.    Cat  Rec.  Echin.,  p.  51. 

♦*         Desorii  I  Duj.  Huprf,  1862.    Echin.,  p.  606. 

"  "     !  Perrier,  1869.     Pedicp.  178. 

**       ?  Holmeaii  McCrady,  1857     Plioc.  foss.  So.  Ca.,  p.  9,  PL  Ill.f.  2. 

*'''         Ravenelliantui  McCrady,  1857.     Plioc.  foss.  Sa  Ca.,  p.  9,  PL  II I.  f.  S, 

*Tampa  Bay  (W.  Stimpson) ;  *W.  India  Islands;  Mexico  I  (Mus.  Copenh.) ;  Littoral,  fragments 
115  fms.  Florida  Gulf  Stream  (Pourtales). 


Metalia  stemalis 

Spatangns  J^riMii^iTUZcti/o^ti^ven/rico^u^IKLEiN,  1734.    Nat  Disp.  Ech.,  PL  XXVI,  f,  A. 
Spalangus      *»  •»        Leskk,  1778.     Kl.  Add.,  P/.  A'^F/./.  il.     (pars.) 

GuALTERi,  1742.    Ind.  Test,  PL  ClX.f.  B;  PL  CVIII.f.  G, 

SpcUangtus  sternalia !  Lamk.  1816.     An.  s.  Vert.,  p.  31.     Sa  Pacific. 
"         sternalix  Desml.  1837.     Syn.,  p  388. 
«*  "      !  AoASS.  1836.    Prod.,  p.  184. 

Brisms  "     I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VIIL,  p.  13. 

"  »*      !  Du.J.  Hup^,  1862.     fichin.,  p.  605. 

"  "     I  Mart.  1866.    Wieg.  Arch.,  I.  p.  182.    Red  Sea. 

Br3rBsu8        *'     I  Mart.  1869.     Decken's  Reise,  p.  128,  PL  I.f,  1.     Zanzibar. 
Metalia         *'        Gray,  1855.    Cat  Rec.  Ecb.,  p.  51.    Mauritius. 
Brissus  bicinctua  1  Val.  1847.     C.  R.  Ann.  Sc.  Nat,  VIII.  p.  13.    Red  Sea. 

**      bicinctusl  Gray,  1855.    Cat  Rec.  Ech.,  p.  55. 

"  "       !  Duj.  Hupi^,  1862.    fichin.,  p.  605. 

*'      areoUtua !  Val.  1847  in  Agass.  C.  R.  Ann.  Sc.  Nat,  Yin.  p.  13.     So.  Pacific. 

*'      ca-edatusl  Gray,  1855.     Cat  Rec.  Ech.,  p.  53. 

"  «        I  Duj.  Kvpt,  1862.    fichin.,-p.  606. 

Zantfaobriaaua  Qaretti !  A.  Agass.  1863.     Bull  M.  C.  Z.,  I.  p.  28.    Kingsmills  Islands. 
Metalia  Garettil  Verrill,  1867.    Notes  Radiata. 


*Sandwich,  ^Kingsmills,  ^Society  Islands  (Garrett) ;  *Samoa  Islands  (Mus.  Godeff.) ;  *Mau- 
ritius  (Pike)  ;  ^Zanzibar  (Cheney)  ;  South  Sea !  Isle  de  France !  Bourbon !  (J.  d.  P.)  ;  Raines' 
Inlet !  Port  Essington  !  Reef  Attagor !  Luzon !  Osmaga !  (Brit.  Mus.)  ;  Timor,  Flores,  New  Hol- 
land (Martens)  ;  Philippine  Islands !  (Semper)  ;  New  Caledonia !  (Crosse)  ;  *Red  Sea ;  Siam ! 
(Bonn  Mus.)  ;  Upolu !  (Mus.  Godeff.). 


MICROCYPHUS. 

CidariB  Klein,  1734.    Nat  Disp.  Ech.    (pars.) 

Micntcyphus  AoASS.  1841.    Anat  Genre  Ecb.  (non  Aoass.  1841,  Mon.  Scut),    (pan.) 

Antheohinua  A.  Aoass.  1868.    Proc.  A.  N.  S.  Phila. 
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SSicrocj^hiiB  macnlatns 

GuALTERi,  1 742.    Index  Test,  PL  CVIII.  f.  A, 

Microcyphus  maoulatua  I  Aoass.  1841.    Anat  Genre  Ech.,  p.  Vm. 

^  maculatus !  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  358. 

"  **         I  Duj.  HuPi^,  1862.     fichin.,  p.  517. 

Microcyphus  Rousseaui  I  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  PL  XV,  f.  10.    Mascate. 

**  Rousseauil  Duj.  Hupi^,  1862.    £chin.,  p.  517. 

Antheohinus  roseus!  A.  Aoass.  1868.    Proc.  Ac.  N.  S.  Phila.,  p.  858.    Japan. 

Ousima  (Stimpson,  Smithson.  G>11.) ;  ^Navigator  Islands  (Hamburg  Mus.)  ;  Mascate!  Majotte 
Island !  (J.  d.  P.)  ;  Australia !  (Liverpool  Mus.) ;  Molucca  (Martens). 

MicrocjrphnB  zigzag 

?  Cidaris  bothryoides  Klein,  1784.    Nat  Disp.  Ec  h.,  PL  XLf,  H  (non  Aoass.  P.  both.). 
Microcyphus  dgxag!  Aoass.  1846.    C.  K.  Ann.  Sc.  Nat,  VL  p.  858. 
'*  zigzag !  Duj.  Hup]^  1862.    £chin.,  p.  517. 

^Philippine  Islands;  *New  Holland  (Hamburg  Mus.);  West  Australia!  Tasmania!  (Brit 
Mus.). 


(SCHIZASTER.)    Moira. 

Spatangus  Lamk.  1816.    An.  8.  Vert    (pars.) 

Echinocardinm  Gray,  1825.    Ann.  PhiL    (pars) 

BohimaBter  Aoass.  1836.    Prod,     (pars.) 

Moera  (Mich.)  1855.     Rev.  Mag.  Zool.  non  Leach  nee  Hubi¥. 

Moira. 

Moira  atropoB 

Knorr,  1771.    D^Iic,  PL  DTII.f.  3. 

Enc.  M^th,  PL  CLV.f.  P,  II. 

Spatangus  atropoa  I  Lamk.  1816.     An.  s.  Vert,  p.  82. 
**         atroposl  Blainv.  1884.     Actin.,  p.  202. 
"  **        Desml.  1887.     Syn.,  p.  884. 

Bohinocardinm  atroposl  Gray,  1825.    Ann.  Phil.,  p.  8. 
Bohisaster  "      !  Aoass.  1886.    Prod.,  p.  18. 

Schizaster  "      !  Aoass.  1847.    C   R.  Ann.  Sc.  Nat,  VIIl.  p.  22,  PL  XVI.  f.  10.    8a 

Carolina. 
"  "      !  Gray,  1855.     Cat  Rec.  Ech.,  p.  61. 

Moera  atroposl  Mich.  1855.    Rev.  Mag.  Zool.,  p.  246. 
**       I  Duj.  Hurf,  1862.    fichin.,  p.  608. 
"       I  A.  Aoass.  1868.    Bull.  M.  C.  Z.,  L 
"       !  LuTK.  1864.    Bid,  p.  55.    W.  Indies. 

"       !  A.  Aoass.  1869.    Bull.  M  C.  Z.,  I.  p.  296.     Straits  of  Florida, 
**       !  Perrier,  1869.     P^ic,  p.  178. 
Schizaster  LaoheBis !  GiR.  1850.    Proc.  Boston  S.  N.  H ,  p.  868.     Texas. 
Moera  Lachesisl  Mich.  1855.    Rev.  Mag.  Zool.,  p.  247. 
'*        I  Des.  1855.     S3m.  £ch.  foss.,  p.  894. 
"       I  Duj.  Hupii,  1862.    fichin.,  p.  608. 
••  **       I  Perrier,  1869.    P^dic,  p.  178. 

♦Texas ;  ♦Florida  (Wtirdemann)  ;  ♦Charleston,  S.  C.  (Agassiz,  Gibbes) ;  ♦Beaufort,  N.  C. 
(Bickmore) ;  Guadeloupe!  (Duchassaing,  J.  d.  P.);  Littoral  to  80  fms.  Florida  Gulf  Stream 
(Pourtal^«s). 
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Moira  dotho 

Moera  olotho !  Mich.  1855.    Bey.  Mag.  Zool.,  p.  247.    Mazatlan. 
*Mazatlan  (Ck>tteau)  ;  Guayamas !  (Mus.  Copenh.)  ;  *6alf  California  (Eool.  Min.) 

Moira  stygia 

Moera  stygia !  Lutk.  MS.  1872,  in  A.  Agass.,  Boll.  M.  C.  Z.,  m.    Bed  Sea. 
*Bed  Sea ;  Zanzibar !  (Mus.  Copenh.). 


NEOLAMPAS. 

Neolampas  A.  Aqabs.  1869.    Bull.  M.  C.  Z.,  I. 

Neolampas  roetellata 

Neolampas  rostellatus  I  A.  Agass.  1869.    BuU.  M.  C.  Z.,  I.  p.  271.    Straits  of  Florida. 
*Off  Sand  Key,  Florida,  112  fms.,  *off  Samboes,  125  fms.  (Poqrtal^). 


(ECHTNOBRISSUS.)    Nucleoutes. 

Nucleolites  Edw.  1836.     Cuv.  B^.  An.  Ed.  Bl. 
EchinobrissvLB  Duj.  Hupi^,  1862.     £chin. 
Echinobrissus  D'Orbig.  1854.    Bev.  Mag.  Zool.    (pars.) 
Nucleolites  Desor,  1867.     Syn.  £ch.  foss. 
Nuoleolus  Mart.  1866.    Wieg.  Archiv. 

Nndeolites  epigonns 

NucleoUtes  epigonas  I  Mart.  1865.    Monatsb.  Ak.  Berlin,  Marz.,  p.  143.    Flores. 
Nuoleolus  epigonus !  Mart.  1866.    Wieg.  Arch ,  p.  1 79. 

"  Mart.  1867.    Wieg.  Arth.,  I.  PL  III./,  13. 

*M.  C.  Z. ;  Flores,  Java,  Timor !  (Martens)  ;  Lord  Hood's  Island !  (Brit  Mus.). 


PALEOSTOMA. 

Leskia  (Chray)  1851.     Ann.  Mag.  N.  H.,  VII  (non  Bob.  Des.  1830.) 
Paleostoma  Lovj^,  1867.    Vetensk.  Ak.  FdrhdL 

Paleoatoma  mirabilis 

Leskia  mirabilis !  Gray,  1851.    Ann  Ma^  N.  H.,  VII.  p.  134.    Luzon. 
Leskia  mirabUis  I  Gray,  1 855.     Cat  Bee.  Ech.,  p.  63,  PL  IV.  f.  4- 

"  DtTJ.  HuPlS,  1862.     £chin.,  p.  600. 

«*       I  A.  Agass.  1863.    Proc.  A.  N.  8.  FhilA.,  p.  860. 
Paleostoma  mmMi8\  Loy^n,  1867.    Vetensk.  Ak.  ForhdL,  No.  5,  p.  482,/  7,  f.     Singapore. 

^Singapore,  Batavia  (Eanberg,  Mus.  Stockh.);  Hong  Kong!  (W.  Stimps^  Smithson.  ColL); 
Luzon !  (Brit  Mus.). 
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(ECHINOMETRA.)    Parasalenia. 

ParaBalenia  A.  Agasb.  1868.    Bull.  M.  C.  Z.,  I. 
Echinometra  LiJTK.  1864.     Bid.     (pars.) 
Cladosalenia  A.  Aoass.  MS. 

Parasalenia  gratiOBa 

Parasalenia  gratioaa!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  22.    EingBmills  and  Society  Isl'ds. 
Echinometra  arbaoia!  Lutk.  It564.     Bid,  p.  152,  PL  I.f,  9, 

*King8roills  Islands,  *Society  Islands  (Grarrett) ;  *Bonin  Islands  (Stimpson,  Smithson.  Coll.) ; 
*New  Caledonia  (Crosse)  ;  ?New  Guinea  !  (Mus.  Copenb.) ;  ToDgatabu !  (Mus.  Godeff.)  ;  *Zanzi- 
bar  (Cooke) ;  *Feejee  Islands  (Mus.  Godeff.). 


(LAGANUM.)    Peronella. 

Scutella  Blainv.  1827.     Diet  S.  N.  Scut,     (pars.) 
Lagana  Less.  1834,  in  Blainv.  Actio,     (pars.) 
Lagnnum  Lkbs.  1841,  in  Agass.  Mon.  Scut,    (pars.) 
Peronella  Gray,  1855.    Cat  Rec  Echin. 
Rnmphia  Des.  1857.     Syn.  £ch.  foss. 
Polyaster  Micii.  1859.     Rev.  Mag.  Zool.  (non  Gray,  1840). 
Michelinia  Duj.  Hupi^,  1862.    £chin.  (non  Kon.  1842). 
Rumphia  A.  Agass.  1863.    Bull.  M.  C.  Z. 

Peronella  decagonalis 

Scutella  deoaKonalia !  Less.  1827.    Diet.  S.  Nat.  Scut.,  p.  229. 
Lagana  deoagona!  Less.  1834,  in  Blainv.  Actin.,  p.  215,  PL  XVIILf.  S, 
"      (lecagona  I  Edw.  in  Cuv.  R^g.  An.  Ed  111.,  PI.  XV.  f,  4. 
**  ••  Drsml.  1837.     Syn.,  p.  230. 

Laganum  decagonuml  Less.  1841.     Aoass.  Mon.  Scut,  112,  PL  XXIILf.  16 -SO, 
"  '•  I  Agass.  1847.    C.  R  Ann.  Sc.  Nat,  VII.  p.  132.    Waigiou. 

**  "  I  Gray,  1855.     Cat  Ech.,  p.  12. 

"  **  !  Duj.  Hup^.  1862.    fich.,  p.  560. 

"  "  I  Martens,  1866.     Wieg.  Anh.,  p.  173.    Makao. 

Laganum  Lesueuri  Vau  1841,  in  Agass.  Mon.  Scut,  p.  116,  PL  XXIV,  f.  3-6* 
**        Lesueuril  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.  p.  132. 
"       !  Gray,  1855.     Cat  Rec.  Ech.,  p.  9.     China. 
«       I  Duj.  Huprf.  1862.    fichin.,  p.  560. 
Rumphia        ''       !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  25.    Hong  Kong. 
Pdyastcr  elegans !  Mich.  1859.    Rev.  Mag.  Zool.,  No.  9,  PI  XlV.f.  1. 
Michelinia  elegans  \  Duj.  Hupi^,  1862.     £chin.,  p.  561. 
Laganum  elongatom  Aoass.  1841.    Mon.  Scut,  p.  117,  PL  XXIV.  f,  2,  t, 
**•       elongatum  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VH.  p.  182. 
«  Duj.  Huptf,  1862.    fichin.,  p.  560. 

australe !  Gray,  MS.,  (Brit  Mus.) 
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*Hong  Kong  (Putnam)  ;  ♦New  Caledonia  (Crosse) ;  Australia!  Freemantle  Bay!  (Brit  Mas.) ; 
Japan!  (Mus.  Copenh.) ;  Caspar  Straits!  12  fms.  (Liverpool  Mus.);  Philippine  Islands!  (Sem- 
per); Bay  of  Bengal!  (Berlin  Mus.). 
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Peronella  orbicnlaris 

Breyn.  1732.    PL  VLf  1,  B, 

Tri^e?"""'  Schynovetti Klein,  1 734.    Nat  Disp.  Ech.,  p.  1 26. 

GuALTERi,  1 742.     PL  CX.f,  By  copied  in  Enc.  M^tb.,  PL  CXL  VI L  /.  2,  f. 

Echinodiscus  orbioularis  Leske,  1778.    Kl.  Add.,  p.  144,  PL  XLV.f,  6,  7* 
*«  orbicularis  Gray,  1825.     Ann.  Fhil.,  p.  11. 

••  "       Blainv.  1884.     Actin.,  p.  218. 

Echinus  •*       Gm EL.  1788.     Syst.  Nat 

Laganum  orbiculare  \  Aqasb,  18il.     Mon.   Scut,   p.  120,  PL  XXII.  f,  16 -20  (non   Sc.  orbic. 

Lamk.).    Batavia. 
**  »*         I  Agass.  1847.    C.  R  Ann.  Sc  Nat,  Vll.  p.  132. 

•*  •*         I  Gray,  1865.    Cat  Rec  Ech.,  p.  11. 

"  «  I  Duj.  Hupii,  1862.     fichin.,  p.  660. 

^       marginale  I  Agass.  1841.    Mon.  Scut,  p.  121,  PL  XXI I.  f,  11-15  (non  Cat  Rus.). 

*M.  C.  Z. ;  New  Holland !  (Mus.  Copenh.)  ;  Formosa !  (Mus.  GodeflT.). 

Peronella  Feronii  % 

Laganum  Peronii !  Agass.  1841.    Mon.  Scut,  p.  123,  PL  XXILf.  Sl-U,    iSo.  Pacific 

"        Peronii  \  Agass.  1847.     C.  R  Ann.  Sc.  Nat,  VII.  p.  132. 
Peronella    ''    I  Gray,  1855.     Cat  Rec.  Ech.,  p.  13.    New  S.  Wales. 
Rnmphia     "       Des.  1857.     Syn.  £ch.  foes.,  p.  229. 
Rumphia       "     I  Duj.  Hupi^,  1862.     fichin.,  p.  661. 
Scutella  orbicularis  I  (Lamk.)  1816.     An.  s.  Vert,  p.  11  (non  Ech.  orb.  Leske). 

"  "         I  Desml.  1837.     Syn..  p.  282. 

Lagana  "        I  Blainv.  1827.    Diet  Sc.  N.,  p.  197  (non  Lag.  orb.  Agassi z). 

«        I  Blainv.  1834.     Actin.,  p.  215,  P/. -S:V/7/./ f. 
Laganum  Btellatom !  Agass.  1841.    Mon.  Scut,  p.  122,  PL  XXII.  f.  7-10.    New  S.  Wales. 

**       steUatum  Gray,  1855.     Cat  Rec.  Echin.,  p.  9.     Australia. 

"  "        Duj.  Hup^,  1862.    fichin.,  p.  560. 

^Australia ;   *Philippine  Islands   (Liverpool   Mus.) ;   Tasmania !  (Liverpool  Mus.) ;  Brisbane 
Water!  (Brit  Mu<.). 

Peronella  roetrata 

Laganum  roatratum  I  Agass.  1841.    Mon.  Scut,  p.  118,  PL  XXV. 

**        rostratuml  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VII.  p.  132. 

«  "        !  Gray,  1855.     Cat  Rec.  Echin.,  p.  9.    New  Zealand. 

"  "        !  Duj.  Hup^,  1862.     fichin.,  p.  561. 

Rnmphia  roslrata  Dksor,  1857.     Synops.  £ch.  foss.,  p.  229. 

♦M.  C.  Z. ;  New  Zealand !  Zanzibar !  (J.  d.  P.). 


(CIDABIS.)    Phyllacanthus. 

ddarls  Klein,  1734.    Nat  Disp.  Echin.     (pars.) 
Cidariies  Lamk.  1816.     An.  s.  Vert    (pars.) 
Phyllacanthus  Brandt,  1885.    P*rod.  Descrip.     (pars.) 
Leiooidaris  Dks.  1854.     Synops.  £chin.  foss. 
Rhabdoddaris  Des.  1854.    Syn.  £ch.  foss. 
Goniocidaris  Gray,  1855.    Proc.  Zool.  Soc.  London,    (pars.) 
Prionooidaris  A.  Agass.  1863.     Bull.  M.  C.  Z.,  L 
Chondrooidaria  A.  Agass.  1863.    Bull.  M.  C.  Z.,  T 
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PhyllacanthnB  annulifera 

CidatHten  annulifera  I  Lamk.  1816.     An.  b.  Vert,  p.  57.    New  Holland. 
*'      annu/t^ra  DksLono.  1824.     £.  M,  II.  p.  196. 
"  "  Desml.  1837.     8yn.,  p.  826. 

Cidaris  "        1  Aoass.,  1886.    Prod.,  p.  21. 

"  "       1  AGA88.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  827. 

"  •*        I  Duj.  Hup^,  1862.     fich.,  p.  471. 

«*       !  Perkier,  1869.    P^dic,  p.  127. 
omata!?  Gray,  1855.    Proc.  Zool.  Soc.  Lond.,  p.  87. 
annnlata  I  Gray,  1855.    Proc.  Zool.  Soc.,  p.  87  (non  A.  Aoasb.). 
ciroinnatal  Mart.  1866.    (MS.  Amst.  Mus.)  Wieg.  Arch.,  p.  147.    Malacca, 
roaaceua  I  Rousseau,  1869,  in  Perrier,  P^dic,  p.  129,  PL  IILf.  p.    So.  Pacific. 

^Australia  I  (Liverpool  Mus.) ;  *M.  C.  Z. ;  Philippine  Islands  1  (Semper) ;  Malacca  I  Ooeanie ! 
(J.  d.  P.). 

PhyllacanthnB  bacnloea 

CidarUes  pistlllaria !  Lamk.  181^.    An.  s.  Vert,  p.  55.    Isle  de  France. 

"       pistUlans  DesLong.  1824.    E.  M.,  PL  CXXXVIL 

"  "        Desml.  1887.    Syn.,  p.  324. 

Cidaris  "        Audouin,  Savigny  £g>'pte  £chin.,  PI  VILf.  1. 

"  «      I  Blainv.  1834.     Actinol.,  p.  281. 

•«  «       I  AOASS.  1886.    Prod.,  p.  21. 

<'  '<      I  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  YI.  p.  327.     Seychelles. 

"  «»      I  Duj.  Huptf,  1862.    fichin ,  p.  471. 

Goniocidaris  pistillarisl  Gray,  1855.    Proc.  Zool.  Soc.  Lond.,  p.  35. 
Prionooidaria  pistUlaris  I  A.^Agabb.  1868.    Bull.  M.  C  Z.,  I.  p.  18.     Zanzibar. 
Cidarites  baculoaa!  Lamk.  1816.    An.  s.  Vert,  p.  55. 

*^        baculosa  Desml.  1887.     Syn.,  p.  824. 

«  "     I  Mich.  1845.    Rev.  Mag.  Z.,  p.  16,  PL  IV.  J.  1-8. 

Cidaris         *'     !  Agass.  1886.    Prod.,  p.  21. 

•<  "     I  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  827.    Red.  Sea. 

"     !  Duj.  Hup^,  1862.     fichin.,  p.  471. 

!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  17. 
*'     I  Mart.  1866.    Wieg.  Arch.,  I.  p.  144.    Mozambique.    Amboina  Flores. 
"     I  Perrier,  1869.    P^dic,  p.  126,  PL  IILf,  i,  5,  4. 
CidariteR  papillaria  I  Mich.  1845.    Rev.  Mag.  Zool.,  p.  16.    Isle  de  France. 
Cidaris  Lima  I  Val.  1846.    Agass.  Des.  C.  R.  Ann.  Sc.  Nat,  VI.  p.  827.    Bourbon. 

"      Lima  I  Duj.  Huni,  1862.    fichin ,  p.  472. 

'*      Krohnii!  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  827.     Seychelles. 

"       Krohnii  I  DuJ.  HuPi^,  1862.     fichin.,  p.  472. 

*Red  Sea  (Botta)  ;  *Tor  (Frauenfeld)  ;  ^Zanzibar  (Cook)  ;  *Bourbon;  ^Isle  de  France;  Mau- 
ritius !  Seychelles !  (J.  d.  P.). 

PhyllacanthnB  dnbia 

Phyllaoanthna  dubia  Brandt,  1835.    Prod.,  p.  268.    Bonin. 

Phyllacanthus  dubia !  A.  Agass.  1868.    Proc.  A.  N.  S.  Phila.,  p.  853. 

Cidarites  **        Desml.  1887.     Syn.,  p.  826. 

Phyllacanthus  imperialisl  A.  Agass.  1863.    Bull.  M.  C.  Z.,I.  p.  17  (non  Brandt.).    N.  Holland. 

C((/am  oanalioulatua  I  Rousseau,  1869.    Perrier,  P^dic,  p.  189,  P/.  7//./.  5.    Red  Sea. 

*Zanzibar  (C.  Cook,  Cheney,  Ropes)  ;  *Bonin  Inlands  (W.  Stimpson) ;  Red  Seal  (J.  d.  P.) ; 
New  Caledonia !  (Ecol.  Min.) ;  New  Holland !  (Phila.  Acad.). 

Phyllacanthus  gigantea 

Chondrooidaria  giglantea  1  A.  Agass.  1868.    BulL  M.  C.  Z.,  I.  p.  18.    Sandwich  Islands. 
*Sandwich  Islands  (Gkurrett). 
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PhyllacanthnB  imperialis 

Cidaris  Mauri I  Klein,  1734.    De  Echin.,  PL  VII.  f.  A,  B,  C, 

Echinometra  altera  digitata  Seba,  1758.     Thes.,  III.  Pi  XIILf,  S. 

Knorr,  1771.     Ddlic,  PL  D,f.  2, 

Cidaris papiUata  major  Leske,  177^.    Klein,  Add.,  p.  126,  PL  VII.  f,  i4,  copied  in  DesLong., 

Enc.  M^th.,  PL  CXXX  VL  /.  8;  PL  CXXXIX.f,  9. 
Echinus  cidaris  Lin.  1 758.     Syst.  Nat     (pars.) 

**       cidaris  Gmel.  1788.     Lin.  Syst  Nat,  3174.    (pare.) 
Cvdarites  imperialis !  Lamk.  1816.     An.  s.  Vert.,  p.  54.    Red  Sea. 

*<        imperialis  Desml.  1837.     Syn.,  p.  318. 
Cidaris  "       1  Gray,  1825.     Ann.  Phil.,  p.  4. 

"        I  Blainv.  1834.     Actinol.,  p.  231. 
**        I  Agass.  1886.     Prod.,  p.  21. 

Phil.  1845.     Wieg.  Arch.,  I  p.  858. 
"       I  Agass.  1846.     Ann.  Sc.  Nat,  VL  p.  326. 
^       !  Mart.  1866.     Wieg.  Arch.,  I.  p.  147.     Amboina.    Mohicca. 
Phyllaoanthus  imperialis  Brandt,  1885.    Prod.,  p.  268  (non  A.  Agass.). 
Leiooidaris  '<         Des.  1854.     Syn.  £ch.  foss.,  p.  48. 

Leiocidaris  '*       !  Duj.  Hupi^,  1862.     fichin.,  p.  482. 

•*  *•       !  Perrier,  1869.     P^ic,  p.  129. 

Phyllacanthus  fiiatigera !  Barn.  1863,  in  A.  Agass.  Syn.  Proc.  A.  N.  S  Phlla.,  p.  853.    Polar  Seas. 
Cidaris  fustigera  Mart.  1866.     Wieg.  Arch. 
«t      aalmardii  Rouss.  (MS.  J.  d.  P.). 

*Red  Sea  (J.  d.  P.) ;  *Gaspar  Straits .  (Stimpson,  Smithson.  Coll.)  ;  *E.  India ;  New  Holland ! 
Aru  Islands!  (J.  d.  P.);  Zanzibar!  (Brit.  Mus.);  Tonga!  (Mus.  Godeff.)  ;  Sulu  Seal  (U.  S. 
Ex.  Exped.  Smithson.  Coll.) ;  Molucca  (Amsterd.  Mus.  Martens). 

Phyllacanthus  verticillata 

Cidarites  vertioillata !  Lamk.  1816.     An.  s.  Vert.,  p.  56. 

**        verHcillata  DesLong.  1824.    Enc.  M.,  PL  CXXXVLf.  2,  S, 
**        verticiUata  Desml.  1837.     Syn.,  p.  324. 
Cidaris         **        !  Agass.  1836.    Prod.,  p.  21. 

I  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI  p.  327.     So.  Pacific. 
Griffith,  Cuv.  An.  Kingd.,  PL  XIILf.  1. 
"        !  Gray,  1855.    Proc.  Zool.  Soc.  Lond.,  p.  37. 
"        I  Duj.  Hup]^,  1862.    fichin.,  p.  4  72. 
**  "        I  Mart.  1866.    Wieg.  Arch.,  I.  p.  141.     Flores.    Timor. 

«  «        !  Perrier,  1869.    P^dic,  p.  128,  PL  III./.  7. 

♦Society  Islands!  (Garrett);  *So.  Seas  (J.  d.  P.);  *Samoa  (Mus.  Grodeff.) ;  *Lorf»ntuka 
(Martens);  Molucca!  (Mus.  Berl.) ;  New  Holland!  (J.  d.  P.);  Feejee!  Sandwich  Islands!  (Mus. 
Grodeff.)  ;  Mindoro!  (Brit.  Mus.). 


ii  M 

44  U 

U 
U 


PHYMOSOMA. 

Cyphosoma  (Agass.)  1840.     Cat  Syst  Ectyp.  (non  Mann.  1837). 
Phymosoma  Haime,  1853     D'Arch.  Haime,  An.  foss.  d*lnde. 
Coptoaoma  Des.  1855.     Synops.  £ch.  foss 
Olyptocidaris  A.  Agass.  1863.    Proc.  Acad.  N.  8.  Phila. 

Pli3rmo6oma  crenulare 

Olyptocidaris  orenularis  !  A.  Agass.  1863.    Proc.  Acad,  N.  S.  Phila.,  p.  356.    HakodadL 
*Hakodadi  (W.  Stimpson,  Smithson.  Coll.). 
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PLATYBEISSUS. 

PlatybriBBUs  Grube,  1865.    Jahresb.  d.  Schles.  Ges.  f.  Yaterl.  Cult 

PlatybrissnB  Roemeri 

PlatybriBBUs  Roemeri  I  Grube,  1865.    Jahresb.  d.  Schles.  Gees.  £  Yaterl.  Cult,  p.  61. 
•M.  C.  Z. 


(TEMNOPLEURUS.)    Pleurechinus. 

PleureohinuB  Aoass.  1841.    Mon.  Scut 
Pleurechinus  Agass.  1841.     Val.  An.  €renre  Ech. 
Temnopleurus  Aoass.  1846.    C.  R.  Ann.  So.  Nat,  VI.    (pars.) 
OpeohinuB  Des.  1855.    Synop.  Ech.  fbss. 

PleurechinnB  bothxyoides 

PleureoliiniiB  bothryoides  1  Agass.  1841.    Mon.  Scut. 

Pleurechinus  hothryoidettl  Agass.  1841.     Val.  Anat  Gen  Ech.,  p.  VIII.  (non  Cid,  both.  Klein). 

Temnopleurus  bothryoides !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  860.     (pars.) 

?  Galapagos  !  (Ecol.  Min.). 


PODOCIDARIS. 

PodooidariB  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  / 

Podocidarifl  Bcnlpta 

PodooidariB  Boulpta !  A.  Agass.  1869.    B.  M.  C.  Z.,  I.  p.  258.    Straits  of  Florida. 
*Doublehead  Shot  Key,  Fla.,  315  fma^  ^Florida  Gulf  Stream,  120,  138,  154  fms.  (Pourtalte). 


POROCIDARTS. 

PorooidarlB  Des.  1854.    Syn.  £chin.  foss. 

Porocidarifl  pnrpurata 

Porocidaris  pnrpurata  I  W.  Thoms.  1869.    Prel.  Rep.  Porcup.  Exp.  P.  R.  S. 
*Deep  water  between  Rona  and  Rockall  (Porcup.  Exp.). 


POURTALESIA. 

Pourtaleaia  A.  Agass.  1869.    Bull  M.  C.  Z.,  I. 

Pourtalesia  miranda 

Pourtalesia  miranda!  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  272.    Straits  of  Florida. 

♦Florida  Gulf  Stream,  349  fms.  (Pourtales) ;  off  Rockall,  1215  fms.,  Shetland  Channel!  (Por- 
cupine Exped.). 


SYNONYMY.  153 


(STRONGYLOCENTROTUS.)    Pseudoboletia. 

Boletia  A.  Aga88.  1863.    Ball.  M.  C.  Z.,  I.     (pars.) 

Pseudoboletia  Trosch.  1869.    Verhdl.  d.  Nat  Ver  Rheinl.  u.  West. 

Psendoboletia  grannlata 

Boletia  granulata  I  A.  AoAse.  1863.    Bull.  M.  C.  Z.,  I.  p.  24.     Sandwich  Islands. 
Pseudoboletia  Btenostomal  Trosch.  1869.    Verhandl.  Nat  Yer.  Rheinl.  u.  West,  p.  96. 

*Sandwich  Islands  (Garrett). 

Psendoboletia  Indiana 

Toxopneustes  indianual  Mich.  1862.    Maill.  Bourbon,  Ann.  A.,  p.  5.    Bourbon. 

BphaerieoliinuB  indianus  Lutk.  1864.    Bid. 

Pseudoboletia  maoulata  I  Trosch.  1869.    Yerhandl.  Nat  Yer.  Rheinl.  u.  West,  p.  96. 

*M.  C.  Z. ;  Masbate!  Philippine  Islands!  Mauritius!  (Brit  Mus.) ;  *Isle  de  France;  Bombay! 
(EcoL  Min.)  ;  Bourbon !  (Loriol). 


(CASSIDULUS.)    Rhynchopygus. 

Eohlnobrissus  Breyn.  1 732.     Schedias.     (pars.) 
Cassidulus  Lamk.  1801.    An.  s.  Vert. 
Nucleolites  Desml.  1837.     Syn.     (pars.) 
Pygorhynchus  Agass.  1860.     Proc.  Bost.  Soc.  N.  H. 
Rhynchopygus  Lutk.  1864.     Bid. 
Rhyncholampas  A.  Agass.  1869.    Bull.  M  C.  Z.,  I. 

BliTnchopygnB  caribaeamm 

Cassidulus  oaribaearum !  Lamk.  1801.    An.  s.  Vert,  p.  849.    W.  Indies. 
Cassiduliu  caribaeamm  \  Gray,  1855.     Cat.  Rec.  Echin.,  p.  34. 

"  **  ILiJTK.  1864.     Bid.,  p.  126,  P/.  7/./.^. 

Rhynchopygus     *^  !  Lutk.  1864.     Bid.  Append ,  p.  1.     St  Thomas. 

Rhyncholampas  carihaearum !  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  270. 
Cassidulus  australis!  Lamk.  1816.     An.  s.  Vert,  p.  35.    (pars.) 

**         australis  I  Blainv.  1834.     Actin.,  p.  210. 

«*  "        I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VII.  p.  157. 

'^         I  Duj.  IIuPi^,  1862.     £chin.,  p.  582. 
"        !  Perrier,  1869.    P^dic,  p.  170. 

«         RiohardU  DesLong.  1824.    Enc.  M^th.,  PL  CXLIIL/,  8,  P,  10. 
Nucleolites  Rtchardii  Desml.  1837.    Syn.,  p.  854.    (pars.) 

"  "       I  DucH.  1850.    Rad.  d.  Antilles. 

Cassidulus  guadeloupensis  !  Duch.  1847.    Bull.  Soc.  €r^ol.  Fr.     Guadeloupe. 
Rhynchopygus  guadeloupensis  Des.  1857.    Syn.  £ch.  foss.,  p.  288. 

*St  Thomas  (Riise)  ;  Jamaica !  (Mus.  (Topenh.)  ;  Guadeloupe  1  (Duchassaing,  J.  d.  P.). 

Rhjmchopygns  pacificns 

Pygorhynchus  mp,  I  Agass.  1860.    Proc.  Boston  Soc.  N.  H.,  p.  262.     Acapulco 

"  paoifious  I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  27. 

**  pacificus !  Verrill,  1867.    Notes  Radiata,  p.  315.    Cape  St  Lucas. 

**  «        !  Perrier,  1869.    Pedic,  p.  170. 

Rhyncholampas pacificus\  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  270. 

*Acapa!oo  (A.  Agass.,  Van  Brunt)  ;  ^Panama  (Jewett)  ;  CSape  St  Lucas!  (Xanthus,  Smithson. 
Coll.);  Gralapagos!  (Mus.  Stockholm). 
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(HEMIASTER.)    Rhynobrissus. 

RhynobrisBus  A.  Agass.  1872.    Bull.  M.  C.  Z.,  Ill 

RhjmobrissnB  pyramidalis 

RhynobrisBus  pyramidalis  A.  Aoass.  1872.    Bull.  M.  C.  Z.,  Ill     China  Seas. 
*Sea  of  LiDguiD,  China  Seas  (Liverpool  Mus.). 


ROTULA. 

BohinodiacuB  Brrtn.  1 782.     Schcdias.    (pars.) 
Rotala  Klein,  1 734.    Nat.  Disp.  Echin. 
Placenta  Brisson,  1 754.     Kl.  £d.  Gall. 
Bcutella  Lamk.  1816.     An.  s.  Vert,    (pars.) 
Echinodiscus  Gray,  1825.     Ann.  Phil,     (pars.) 
Heliopiiora  Aoass.  1840.    Cat  Syst.  Ectyp. 
RottUa  Agass.  1841.    Men.  Scut. 
Echinodiscus  D'Orbig.  1854.     Rev.  Mag.  ZooL 
<*  Des.  1857.     Synops.  £ch. 

la  AugiiBti 

Echinodiscus Breyn.  1 782.     PI  VIL  /  5,  6. 

Gualteri,  1 742.    PL  ex.  /  //. 

Echinus  alterplanus Seba,  1 758.     Thes.,  IIL  PL  XV.  f.  17, 18, 

Rotida  AugoBti  I  Klein,  1 784.    Nat  Disp.  Ech.,  PL  XXILf.  C,  A  copied,  Enc.  M.,  PL  CL.f,  5, 6. 
Rolula  Augustil  Agass.  1841.    Men.  Scut,p.  28,P/. //./i-iC?;  P/./F«./i-tf.   W.  coast  Africa. 
"        I  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VIL  p.  188. 
"        !  Gray,  1855.    Cat  Rec.  Ech.,  p.  17. 

Desor,  1857.     Synop.  £ch.  foss. 
'»        I  Duj.  HuPi^,  1862.     fich.,  p.  570. 

Bronn,  1859.     Kl.  u.  Ord.  Actin.,  PL  XLLf,  14, 
Echinodiscus  deoieadigitatUB  Leske,  1778.    Kl.  Add.,  p.  145,  PL  XXII,  f.  A^  B. 

''  octieBdigitatuB  !  Leske,  1778.     Kl.  Add.,  p.  147,  PL  XXII,  /.  C,  A  copied  in 

Enc.  M.,  PL  CL.  f,  3,  4. 
Echinus  ootodaotyliiB  Gmel.  1788.    Linn.  Syst  Nat.,  8191. 
Scutella  oclodactyial  Blainv.  1825.     D.  S.  N.  Scut,  p.  227. 

I  Agass.  1886.    Prod.,  p.  188. 
!  Blainv.  1884.    Actin ,  p.  220. 
Desml.  1887.     Syn.,  p.  222. 
Edw.  in  Cuv.  r4.  An.  Ed.  IIL,  PL  XV.  f,  t, 
Echinodiscus  octodactylusl  Gray,  1825.     Ann.  Phil.,  p.  6. 

Placenta  rotala  Frisson,  1754.    Klein,  Ed.  Gal).,  p.  94,  PL  XII,  f.  A,  B.    (pars.) 
Boutella  digitatal  Lamk.  1816.     An.  s.  Vert,  p.  8. 
Scutella  digitata  !  Agass.  1886.     Prod.,  p.  188. 
Echinodiscus  digitatusl  Gray,  1825.     Ann.  Phil.,  p.  6. 
Scutella  decadactyla!  Blainv.  1827.    D.  S.  N.  Scut,  p.  227. 
•♦       decadactyla  I  Blainv.  1884.     Actin.,  p.  220. 
**  "  Desml.  1837.     Syn.,  p.  222. 

Rotula  Gualteri  Gray,  1855.     Cat  Rec.  Ech.,  p.  18. 

^Liberia ;  ♦Cape  Palmas  ;  *W.  coast  Africa. 
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Botola  Rmnphii 

RUMPH.  1706.    PI  XIV.  f,  1. 

Echinus  planus Seba,  1758.    Thes.,  III.  PL  XV,  /.  16, 16, 19,  tO,  copied,  £no.  M.,  PI,  CLL 

Echinodiscus  dimidia Brkyn.  1732.     Sched.,  p.  64,  PL  VI,  f,  3,  4. 

Rotola  RnmphU !  Klein,  1 784.    Nat.  Disp.  £ch.,  PL  XXII,  f.  E,  F,  copied  in  £nc.  M.,  PL 

CLI,f,l,^, 
Rotula  Rumphiil  Agass.  1841.    Mon.  Scut.,  p.  25. 
"  **      !  A0A88.  1847.    C.  R.  Ann.  8c.  Nat.,  VII.  p.  138. 

•*  "      !  Gray,  1855.    Cat  Rec.  Ech.,  p.  17. 

Echinodiscus  Rumphiil  Des.  1857.     Syn.  £ch.  foss.,  p.  238  (non  Blainv.). 

**  "        !  Duj.  HuPl^,  1862.     fichin.,  p.  570. 

PlacetUa  rotola  Brisson,  1754.    Klein,  £d.  Gall.,  p.  196.     (pars.)  ' 

Echinodiscus  dentatua  Leske,  1778.    Klein,  Add.,  §  96,  PL  XXII.  f.E,F;  PL  XLIX.  copied 

from  Seba. 
'<  dentatusl  Gray,  1825.    Ann.  Phil.,  p.  6. 

Bcutella  dentata !  Lamk.  1816.     An.  s.  Vert,  p.  8. 
SciUeUa         •*      !  Blainv.  1827.    D.  S.  N.  Scut.,  p.  226. 
"       I  Blainv.  1834.    Actin.,  p.  220. 
"       I  Agass.  1836.    Prod.,  p.  188. 
Desml.  1837.     Syn.,  p.  220. 
1  Echinus  orbiculua  Gmel.  1788.    Linn.  Syst.  N.,  8192  (an  Mell.  testudinata?) 
Scutelia  aemiaol  Blainv.  1827.    D.  S.  N.  Scut,  p.  227. 
**       semisol  Desml.  1837.    Syn.,  p.  220. 
^       radiata  Blainv.  1834.    Actin.,  p.  220. 
**       radiata  Agass.  1836.     Prod.,  p.  188. 
Rotida  digitata  !  Agass.  1841.    Mon.  Scut,  PL  I.    Senegal. 

''     digitata !  Agass.  1847.    C.  R.  Ann.  Sc.  Nat,  VU.  p.  138.    (pan.) 
Echinodiscus  digitatusl  Des.  1857.     Syn.  £cli.  foss.,  p.  288. 
Rotula  Xleinii  !  Mich.  MS.  (£coL  Min.) 

*Senegal ;  *Cape  Verde  Islands  (Bouvier) ;  Loando !   (Ecol.  Min.) ;   Porto  Praya,  20  fins. ! 
(W.  StimpsoD,  Smithson.  Ck>Il.). 
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SALENIA. 

Balenia  Gray,  1835.    Proc.  Z.  S.  London. 
Cidarella  Desml.  1837.    MS.  £t  Echin.,  p.  207. 
Balenooidaria  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I. 

Balenia  ▼arispina 

Balenocidaris  varispina  I  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  254.    Straits  of  Florida. 
•Off  Doublehead  Shot  Key,  135  fms.  (Pourtal^)! 


SALMACIS. 

Balmaois  Agass.  1841.    Yal.  An.  Genre  Ech. 
Salmacis  AoAss.  1846.    C.  R.  Ann.  Sc.  Nat,  YL 
Meloboais  Gir.  1850.    Proc.  Bost  Soc.  N.  H. 
Torenmatica  Gray,  1855.    Proc.  SSodLSoc.  London,    (pan.) 
Melebosia  (err.  typ.)  Duj.  Huptf,  1862.    Schin. 
Diplopoma  Trosch.  MS.  1866.    Mart.  Wieg.  Arch. 
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Salmacis  bicolor 

Balmacis  bicolor  I  Aoass.  1841.     Val.  Anat.  Genre  Ech.,  p.  8. 

Scdmacu  bicolor  \  Ac  ass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  859,  PL  XV.  f,  4.  Bombay.  Bed  Sea 

«*  *'       I  Des.  1855.     Synops.  fich.  foss.,  p.  109,  PL  XVII.  f.  12, 

«*  **         BuoNN,  1859.     Kl.  u.  Ord.  Actin.,  PL  XLII.f.  8. 

*«  **       I  DuJ.  Hup|6,  1862.     Echin.,  p.  615. 

**  »*       !  Perriek,  1869.     PAlic,  p.  189. 

*Red  Sea;  ^Zanzibar  (Webb,  Ropes);  *Mauritiu8  (Pike);  Bombay!  (Mus.  Pam) ;  Mozam- 

• 

bique!  (Mus.  Berl.). 

Salmacis  DnsBnmieri 

Scdmacu  Duasumieri!  Agass.  1846.    C.  B.  Ann.  Sc.  Nat,  VI.  p.  859.    Singapore.    China  Seas. 
Toreumatica  ooncaval  Gray,  1855.      Proc.   Zool.   Sec.  London,  p.  89   (non  A.  Aoass.). 

Hong  Kong. 
Salmacis  DeBmoulinaii !  Duj.  Hup^,  1862.    £chin.,  p.  516. 
Temnopleurus  elegana !  Mich.  MS.   £col.  Min. 

*M.  C.  Z ;  Singapore !  China  SeasJ  (J.  d.  P.,  Ecol.  Min.)  ;  Philippine  Islands !  (Semper)  ;  Hong 
Kong  (Brit.  Mus.). 

Salmacis  globator 

Salmacvt  globator !  Aoass.  1846.     C.  R.  An.  Sc.  Nat,  VI.  p.  859. 
»*        globator !  Duj.  Hupii,  1862.     £chin ,  p.  516. 

^Australia ;  £.  and  W.  coast  Australia !  (Brit  Mus.). 

Salmacis  rarispina 

SalmacU  rarispinus!  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  859.    Malacca.    Singapore. 

**        rari»pinus\  Du.J.  Hup^,  1862.     £chin.,  p.  516. 
MelobosU        ''        1  A.  Aoass.  1868.    Bull  M.  C.  Z.,  I.  p.  24. 
Salmacis  variua  !  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  859.    Singapore. 

«"         variusl  Dlm.  HuPl^,  1862.     £chin.,  p.  516. 

**        pyramidata !  Trosch.  1866,  in  Mart.  Wieg.  Art'hiv,  I.  p.  159.    (pars.)    Timor. 

«'        festdvuB  I  Grube,  1867.     Schlea.  Ges.  f.  Vat  Cult    Siam. 

*'        rubrotinctua  1  Grube,  1867.    Schles.  Ges.  f.  Vat  Cult 
Melohosis  intermediua  I  GiR.  MS.  M.  C.  Z. 

*Philippine  Islands  (Cotteau)  ;  Timor!  (Martens);  Shanghae!  (Amherst  Coll.);  Malacca! 
Singapore !  (J.  d.  P.)  ;  Philippine  Islands !  (Sempor  Coll.)  ;  Tranquebar !  (Mus.  Copenh.)  ;  Bondy 
Head !  (Brit  Mus.)  ;  *Siam  (Salmin)  ;  Cape  York !  Banca  Straits !  (Salmin). 

Salmacis  sulcata 

Salmacis  auloatua  !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.  p.  859.    E.  India. 

"        sulcatus  I  Duj.  Hupi^,  1862.    £i:hin.,  p.  516. 

<*        virgulatua  !  Agass.  1846.    C.  R  Ann.  Sc.  Nat,  VI.  p.  859.     Ceylon. 

"        virgulatus  I  Duj.  Hupi^,  1862.    £chin.,  p.  516. 
MelobOBia  mirabilia  !  GiR.  1850.    Proc.  Boston  S.  N.  H.,  III.  p.  865. 
Melebosis  mirabilvi !  Duj.  Hup^.  1862.    £cliin.,  p.  516. 
Salmacis  oonica !  Mart.  1866.     Wieg.  Arch.,  p.  159. 
Diploporua  pyramidata !  Trosgh.  1866,  in  Mart.  Wieg.  Arch.,  p.  159.     (pars.) 

*Port  Mackay  (Mas.  Godeff.) ;  *New  Holland  (Cotteau) ;  *£ast  India ;  Philippine  Islands  I 
(Semper);  China!  (Stockholm  Mu.s.) ;  Ceylon!  (J.  d.  P.) ;  Banca  Straits!  (Salmin);  Red  Seal 
(Mus.  Copenh.) ;  Mozambique !  (Peters). 
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SCHIZASTER. 

Echinus  Linn.  1 758.     Syst  Nat    (pars.) 
Spatangus  Lamk.  }816.     An.  8.  Vert,     (panu) 
Oua  Gray,  1825.     Ann.  Phil. 
Mioraster  Ac  ass.  1836.    Prod. 
Brigsus  DiJB.  o.  KoR.  1844.     Skand.  £chin. 
Schizaxter  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  YUL 
Tripylm  Gray,  1851.    Ann.  Mag. 
Nina  Gray,  1855.    Cat  Rec.  Echin. 
BriBaster  Gray,  1855.     Cat  Bee.  Ech. 
Tripylus  Sarb,  1861.     Norges  Echin. 
Pericutter  Duj.  Huprf,  1862.    fichin.     (pars.) 
Paraater  Pomel,  1869.     Rev.  d.  £chin« 

Schisaster  canalifenis 

Echinus  lacnnoaus  Limn.  1 758.     Syst  Nat,  665.     (pars.) 

^       lacunosus  Gmel.  1788.    Linn.  Syst,  8196.    (pars.) 
Spatangus     **        Lkske,  1778.    Kl.  Add. 

*'        oanaliferuB  !  Lamk.  1816.    An.  s.  Vert.,  p.  81. 
"        cancUiferus !  Blainv.  1825.    Diet  Sc.  N.  O  ,  p.  90. 
"        I  Blainv.  1884.     Actin.,  p.  202. 
"  Desml.  1887.     Syn.,  p.  886. 

••  "  Enc.  Mjtf th.,  PL  CL VI .  f.l-S. 

Ova  **        !  Gray,  1825.    Ann.  Phil.,  p.  9. 

Micraster      **        I  Agass.  1836.    Prod.,  p.  17. 
Micraster         "  Phil.  1845.     Wieg.  Anh.,  L  p.  841. 

Schizaster       *♦        !  Agass.  1847.    C.  R.  Ann.  Sc.  N.,  VIIL  p.  20,  PL  XVLf,  6.   Mediterranean. 
•*  "  Mull.  1852.     Abhdl.,  IV.  PL  VITI.f,  10 -IS;  PL  VIILf.  I-IO,    (Pluteus.) 

"  «*  Mull.  1853.     Abhdl.,  VL  PL  VILf.  7 --9, 

Mull.  1854.    Ban  d.  Echin.,  PL  /./  6. 

Mull.  1855.    Abhdl,  VII.  PL  V.fS,6;  PL  VII.;  PL  VL    ? (Pluteus.) 
<"  <<  Sars,  1857.    Middelh.  Litt  Fauna,  p.  117. 

♦*  «        I  Des.  1858.     Syn.  fich.  foss.,  PL  XLIILf.  7,  £. 

«         1  Du.J.  Hup^,  1862.     fichin.,  p.  608. 
"        I  Perrier.  1869.     P^ic,  p.  177. 
Nina  **        !  Gray,  1855.    Cat  Rec.  Ech.,  p.  60. 

Schizaster  cordatus  Bronn,  1859.    Kl.  u.  Ord.  Actin.,  p.  841,  PL  XXXIX.  f.  S6  (non  AucT.). 

*W.  coast  Italy  (Rigacci) ;  ^Naples  (Panceri);  Triest  (Sara);  Nice  (Risso);  VeDice,  Lussin 
(Grube)  ;  Zara,  Lessina  (Heller). 

Schizaster  fragilis 

Brissus  fragilis !  DiJB.  o.  KoR.  1844.    Skand.  Echm.,  p.  280,  PL  X.f.  47, 49.    W.  coast  Norway. 
Schizaster  fragilis  I  Agass.  1847.     C.  R.  Ann.  Sc.  Nat,  VIII.  p.  22. 

•»  "       I  LtJTK.  1864.     Bid.,  p.  175. 

Brlsaater     <'       I  Gray,  1855.    Cat  Rec.  Ech.,  p.  61. 
Tripglw        ^       Sars,  1861.    NorgeH  Echin.,  p.  96. 
Periaster       *«       1  Duj.  Hup^.  1862.    £chin.,  p.  598.     Straits  of  Florida. 
Schizaster  cubensisl  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  278  (non  D'Orbio.). 

^Lofoten  Islands,  100-150  fms.  (G.  O.  Sars)  ;  *W.  coast  Norway  (Thomson)  ;  Drontheim  — 
Cape  North  (Mc Andrew  &  Barrett) ;  Bergen,  Finmark  (Sars)  ;  Gulf  of  St  Lawrence  (Whiteaves, 
250  fms.) ;  •Straits  of  Florida  (Pourtales). 


(t  4( 


158  SYNONYMY. 

Schizaster  gibbemlns 

AuDOUiN  in  Saviony,  Egypte  Zooph.,  PL  VILf.  5. 

Schizaster  gibberulus !  Aqass.  1847.    C.  R.  Ann.  Mag.  N.  H.,  VIII.  p.  22.    Red  Sea. 
PeriaBter  gibbendus  D'Orbio.  1854.     Pal.  fr.,  p.  270. 
Periaster  **         !  Duj.  Hup^,  1862.     fichin.,  p.  598. 

"  »*        !  Perkier,  1869.    P^dic ,  p.  177. 

BrisaBter        "        !  Gray,  1855.     Cat.  Rec.  ilchin.,  p.  61. 
Paraster         *'  Pomel,  1869.    Rev.  d.  £chm. 

*Red  Sea. 
Schizaster  Philippii 

Tripylus  PhilippU  Gray,  1851.    Ann.  Mag.  N.  H.,  VII.  p.  182. 

«"        Philippii  Gray,  1855.    Cat.  Rec.  Echin.,  p.  59,  PL  V.f  L    Sa  Am.    Straits  Magellan. 
Brissopsis       **        Duj.  Hupj^,  1862.    £chin.,  p.  597. 

*M.  C.  Z. ;  Statten  Land  I  (Brit  Mus.). 

Schizaster  ventricoBns 

Schizaster  ventrioosus  I  Gray,  1851.     Ann.  Mag.  N.  H.,  VII.  p.  183r    Australia. 
Nina  ventricosusl  Gray,  1855.    Cat.  Rec.  Echin.,  p.  60,  PL  IV.  f.  g, 
Schizaster  Jukesii !  Gray,  1851.     Ann.  Mag.  N.  li.,  VII.  p.  133.     Cape  York. 
Nina  Jukesiil  Gray,  1855.    Cat  Rec.  Ecbin.,  p.  61,  PL  JJLf.  4- 

*Feejee  Islands  (Grodeff.  Mus  )  ;  Siam  !  (Bonn  Mus.)  ;  Hong  Kong !  (Vienna,  Breslau  Mus.) ; 
Pelew  Islands !  (Mus.  Godeff.)  ;  Philippine  Islands  I  (Semper). 


SPATANGUS. 

Bpatangoa  Klein,  1 734.    Nat.  Disp.  £ch. 
BpataguB  Mull.  1776.    Prod.  Zool.  Dan.    (pars.) 
Spatangus  LK8KK,  177%,    Kl.  Addit     (pars.) 

Spatangns  Lntkeni 

Spatangus  LUtkeni!  A.  AoASS.  1872.    Bull  M.  C.  Z.,  III.    Cape  CUna. 
*^         alius  LuTK.  MS. 

*Japan  (Salmin,  KoUiker) ;  Hakodadi !  (W.  Stimpson,  Smithson.  Coll.). 

Spatangns  pnrpnrens 

Echinus  Spatangus  et  Brissus  Rondel.  1554.     Lib  de  piscib.  mar.,  p.  578. 
BpataguB  parpnretiB  !?  Mull.  1776.    Prod.,  2850 ;  Zool.  Dan  ,  PL  VL 

Spatangus purpureva  Leske,  1778.    Kl.  Add.,  p.  170,  PL  XLllL  /  S-B;  PL  XLV.  /  5,  cq>ied 

in  Enc.  MiiTH.,  PL  CLVII.f.  i-5. 
!  Lamk.  1816.     An.  s.  Vert,  p.  29.    Atlantic  European. 
!  Gray,  1825.     Ann.  Phil.,  p.  8. 
Flem.  1828.     Brit  An.,  p.  489. 
!  Blainv.  1834.     Actin.,  p.  202,  PL  XIV, 
!  Agass.  1836.    Prod.,  p.  17. 
Desml.  1887.     Syn.,  p.  388. 

Edw.  in  Cuv.  Rfeg.  An.  Ed.  111.,  PL  XP^.f.  1  \  PL  XVII.  f.  t. 
I  ?  Forbes,  1841.    Brit  Starf.,  p.  182,/. 

Dub.  o.  Koren,  1844.     Skand.  Ech.,  p.  285.    W.  coast  Norway. 
Phil.  1845.    Wieg.  Archiv,  I.  p.  350. 
!  AoASS.  1847.     C.  R.  Ann.  Sc.  Nat,  VIII.  p.  6. 
I  Gray,  1848.    Brit  Rad.,  p.  6. 
!  Gray,  1855.    Cat  Rec.  Ech.,  p.  47. 
Desor,  1858.     Synops.  fich.  loss.,  PL  XLIV.f.  1. 
Bronn,  1859.    Kl.  u.  Ord.  Actin.,  p.  840,  PL  XL.f.  tl-iS. 
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Spatangns  pnrpurens  (continued), 

Spatangus  purpureus  I  Sars,  1861.     Noises  £ch.,  p.  99. 

*♦  "         !  Duj.  Huptf,  1862.     fichin.,  p.  607. 

"  "        I  Perkier,  1869.    P^dic,  p.  1 78,  PL  VJLf.  a,  dy  e. 

Echinus  "  Gmel.  1788.    Linn.  Syst  Nat 

**  "  Penn.  1812.    Brit.  Zodl.,  2d  Ed.,  PI  XXX  V J L ;  PI  XXXV.  Ist  Ed. 

Spatangus  meridionalis  Risso,  1826.    Europ.  M^rid.,  V.  p.  280  (non  AucT.  Anol.). 

**         meridionalis  !  Blainv.  1834.    Actin.,  p.  202. 

«  **  Phil.  1845.    Wieg.  Archiv,  L,  p.  850. 

!  Agass.  1847.     C.  R.  Ann.  Sc.  N.,  VIII  p  6.    Mediterranean.     Algeria. 
«  I  Gray,  1855.     Cat  Rec.  Echin.,  p.  47. 

Sars,  1857.    Middelh.  Litt  faun.,  p.  1.    Naples. 

*♦  **  I  Duj.  Hupi^,  1862.    fichin.,  p.  608. 

"  **  !  Perrier,  1869.     Pedic,  p  190. 

**         BpinosisBimtiB  !  Agass.  1847.     C.  R.  Ann.  Sc.  N.,  VIII.  p.  6.     European  Seas. 

*'         spinossissimus  \  Gray,  1855.     Cat.  Rec.  Echin.,  p.  47. 

''         Reginae !  Gray,  1851.     Ann.  Mag.  N.  H.,  VII.  p.  ISO.    Malta. 

«*         Reginae !  Gray,  1855.     Cat.  Rec.  Echin.,  p.  47,  PI,  IJI.f.  1, 

♦German  Ocean;  Oresund;  *Drdback  (Eschricht)  ;  ♦Lofoten  Islands,  20-40  fms.  (G.  O. 
Sars)  ;  Rochelle !  Cherbourg !  W.  coast  France  !  (J.  d.  P.)  ;  N.  &  E.  Ireland  (Thomson)  ;  Irish 
Sea !  (Liverpool  Mus.)  ;  Shetland  Islands  (Norman)  ;  Drontheim  —  N.  Cape  (McAndrew  &  Bar- 
rett) ;  ♦British  Seas ;  Heligoland,  Finmark  (Sars)  ;  Isle  of  Man,  Weymouth  (Forbes)  ;  Katwijck 
(Maitland) ;  ♦Cape  Sagras  (Porcup.  Exped.) ;  ♦Mediterranean ;  Naples,  Messina  (Sars) ;  Malta 
(Brit  Mus.)  ;  Nice  (Risso)  ;  Zara,  Lessina  (Heller)  ;  Lussin  (Grube) ;  ♦W.  coast  Italy  (Rigacci). 

Spatangus  Raschi 

Spatangus  Raachi  I  Lovi^N,  1869.     OfV.  Skand.  Vet.  Akad.  Forh.     German  Ocean. 
<<        meridionalis  (AucT.  Anglic.)  Norman  4th  Dredging  Rep.  Brit.  Ass.,  1868.   ' 

♦W.  Ireland  (Porcupine  Exped.)  ;  Azores!  (Breslau  Mus.) 4  Storeggen  Bk.,  200  fms.  (Rasch)  ; 
Shetland  Islands  (Barrett,  Norman)  ;  off  Valencia  !  110  fms.  (Porcupine  Exped.). 


(STRONGYLOCENTROTUS.)    Sphaerechinus. 

Echinus  Lamk.  1816.    An.  s.  Vert     (pars.) 

Toxopneustes  Agass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VL    (pars.)   Cnon  Agass.  1841.) 

BphaerechinuB  Des.  1857.     Synop.  £ch.  foss. 

BphaeriecliiniiB  Lutk.  1864.    Bid.  (err.  typ.) 

SphaerecfainnB  Anstraliae 

Sphaerechinus  Auatraliae !  A.  Agass.  1872.    Bull.  M.  C.  Z.,  III. 
Cryptopora  ^  !  Mich.  MS.  (£col.  Min.).     Australia. 

Paohechinus         '<         I  A.  Agass.  MS.  M.  C.  Z. 

♦Australia  (B.  M.  Wrif^ht) ;  Mauritius!  (]^1.  Min.);  New  Zealand!  Tasmania!  £•  coast 
Australia !  Adelaide  !  (Brit  Mus.) 

SphaerecfainnB  grannlaris 

Echinus  ovariiui  Rondrl.  1564.    Lib.  de  piwib.  marin.,  p.  678. 

**       granularis !  Lamk.  1816.    An.  s.  Vert.,  p.  44. 
Toxopneustes  granularis !  AoASs.  1846.     C.  R.  Ann.  Sc.  Nat,  p.  867. 

**  "         !  Duj.  Hupi^,  1862.    fichui.,  p.  631. 

Sphaerechinus      <*  !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  23.    FayaL 

Bphaerieohiniui  granularis  Lvtk.  1864.    Bid.,  p.  148. 
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Sphaerecfainus  granularis  (continued). 

Echinus  brevispinoBtui  Risfto,  1826.    Europ.  M^Hd.,  Y.  p.  277.    Meditemneao. 

"       brevispinosusl  Val.  1841.     Anat  Ech.,  PL  Lf,  i-6,9;  Pis,  I  J,,  VIL     (pan.) 

"  «  MOLL.  1852.    Abhdl.,  V.  PI  VIII.  f,  l-O;   VI.  PL  VIIL  f.  S-S;   VIL 

PL  /.     (Pluteus.) 

"  "  MiJLL.  1 854.    Bau  d.  Echin.,  PL  II.  f.  6, 

Toxopneustes  brevispinosus  1  Ac  ass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  86.    N.  ahore  AfriciL 
«  '<  Sars,  1857.    Middelh.  Litt  faun  ,  p.  112.    Naples. 

"  "  !  Duj.  Hupil,  1862.     Echin.,  p.  581. 

BphaereohinoB   **  I  Desor,  1857.     Synops.  £ch.  foss.,  p.  184. 

Echinus  escuUntus !  Blainv.  1825.    Diet  Sc.  N.  O ,  p.  86  (non  Linn.). 

"  **        I  Blainv.  1884.    Actin.,  PL  XIX. 

«  "  Edw.  in  Cuv.  lUg.  An.  Ed.  Ill,  PL  XLf  1. 

Sphaertchinus  escuUntus  Bronn,  1859.    Kh.  u.  Ord.  Actin.,  p.  337,  PL  XXXVIL  f.  1-3,  ^-14^ 

16-19;  PL  XXXIX. /.  6. 
Echinus  equituberoulatua !  Blainv.  1825.    Diet  Sc.  N.  O.,  p.  86  (non  p.  76). 

**       equituberculaiusl  Blainv.  1884.     Actin.,  p.  228  (non  p.  226). 

«       aequituberoulatua  Desml.  1837.     Syn.,  p.  280. 
Toxopneustes  *«  !  Du.i.  Hupjtf,  1862.     £chin.,  p.  581. 

Echinus  Bubglobiformis  !  Blainv.  1825.    Diet  Sc  N.  O.,  p.  89. 

**       subglobiformis  Desml.  1887.     Syn.,  p.  282. 

**       dubiiia !  Blainv.  1825.    Diet  Se.  N.  O.,  p.  87. 

^       dubiusl  Blainv.  1884.    Actin.,  p.  228. 

•«  «*      Desml.  1887.    Syn.,  p.  280. 

Toxopneustes  albidtiB  I  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  867.    W.  coast  France,    (pars.). 
«'  albidus  I  Duj.  Hupi^,  1862.    £ehin.,  p.  581. 

*Mediterranean ;  ^Madeira  (W.  Stimpsony  Smithson  Coll.) ;  *Nice  (Verany) ;  ^Naples  (Pan- 
oeri)  ;  *W.  coast  Italy  I  (Rigacci)  ;  *Fayal  (Higginson,  Dabney)  ;  *Sicily ;  N.  coast  Africa !  C^pe 
Verde  Islands !  W.  coast  France !  (J.  d.  P.)  ;  Genoa  (Verany)  ;  Mei«ina  (Bars)  ;  Spain,  Portu- 
gal, W.  Africa,  (Canary  Islands  (Forbes) ;  Venice,  Lussin  (Grube) ;  Lissa,  Lessinay  Ragusa, 
E.  coast  Adriat  (Heller). 

SphaerechinnB  pnlcherrlmus 

Psammechinus  pnlcherrimiui  f  Barn.  1868,  in  A.  Ag.  Proc.  Acad.  N.  S.  Fhila.,  p.  857.    HakodadL 
Hohpneustes  oomplanatna  Herkl,  MS.  Leyd.  Mus.  (teste  Martens). 
Discaater  Bemardi  Mich.  MS.  £eol  Min.     (Monstrosity.) 

*Hakodadi  (W.  Stimpson,  Smithson.  Coll.)  ;  Nagasaki !  (Martens)  ;  Japan  I  China  Seas !  (£!coL 
Min.). 


STEPHANOCIDARIS. 

Cidarxtes  Lamk.  1816.     An.  s.  Vert     (pars.) 
Cidaris  AoAss.  1886.     Prod,     (pars.) 
Btephanocidarla  A.  Agass.  1868.    Bull.  M.  C.  Z.,  L 

Stephanocidaris  bispinosa 

Cidarites  biapinoaa !  Lamk.  1816.     An.  s.  Vert,  p.  67.    New  Holland. 

*'        Inspinosa  Desml.  1887.     Syn.,  p.  826. 
Cidaris  "      !  Agass.  1886.    Prod.,  p.  21. 

Btephanocidaria  tubaria !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  18  (non  C.  tubaria  Lamk.). 

*Australia,  Malacca!  (J.  d.  P.) ;  Australia!  (Peron  et  Les.). 
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STOMOPNEUSTES. 

0 

Echinus  Lamk.  1816.     A.  s.  Vert,     (pars.) 

Stomopnenstes  Aoass.  1841.    Monog.  Scut.  Int. 

HeliocidariB  Dksml.  1846.  Aoass.  C.  R.  Ann.  Sc  Nat,  VL    (pan.) 

Stomopneustes  variolaiis 

Seba,  1 758.     Thes.,  III.  PL  XI IL  f.  5,  6. 

Echinus  variolaris  !  Lamk.  1816.     An.  s.  Vert,  p.  47.    So.  Pacific. 
variolaris !  Blainv.  1825.     Diet.  Sc.  Nat  O.,  p.  90. 
DesI^ng.    E.  M.,  PL  CXXXV. 
*"  Blainv.  1834.     Actin.,  p.  228. 

<'        !  Agass.  1836.     Prod.,  p.  23. 
''  Desml.  1837.     Sjn.y  p.  284. 

^        !  Mich.  1845.    Rev.  Mag.  ZooL,  p.  10.    Isle  de  France. 
Stomopnenstes  variolaris !  Agass.  1841.    Monog.  Scut  Int 
Stomopneustes  '*  Agass.  1841.    Val.  Anat  G.  Echin.,  p.  X. 

HeliocidariB  <<         Desml.  1847.     Agass.  C.  R.  Ann.  Sc.  Nat,  YI.  p.  871. 

Heliocidaris  '«        !  Duj.  HuPl^,  1862.     £chin.,  p.  537. 

"  "        I  Perrier,  1869.     P^dic,  p.  158. 

Echinus  paaoitaberoulatos !  Blainv.  1825.     Diet  S.  N.  O.,  p.  80. 
"        paucituberculatusl  Blainv.  1834.    Actin.,  p.  227. 
"  "  Desml.  1837.    Syn.,  p.  274. 

HeliocidariB  paudtuberculata !  Desml.  1847.    Agass.  C.  R.  Ann.  Sc  Nat,  VI,  p.  871. 
HeliocU/aris  **  !  Duj.  HuPJ^,  1862.     fichin.,  p.  537 

Echinus  anguifer  Desml.  1837.    Syn.,  p.  276. 

«       Leachenaulti !  Blainv.  1825.    D.  S.  Nat  O.,  p.  93. 
Echinometra  LeschenauUil  Blainv.  1834.     Actin.,  p.  225. 

Desml.  1837.     Syn.,  p.  260. 
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^Mauritius  (Pike)  ;  ^Zanzibar  (Cheney)  ;  *Sainoa  (Acad.  N.  S.  Phila.)  ;  ^Mozambique  (C!ook)  ; 
^Calcutta  (Theobald) ;  Natal!  (Mus.  Stutt.) ;  Java!  Reunion!  (Cotteau). 


STRONGYLOCENTROTUS. 

Echinus  Linn.  1758.     Syst  Nat 

**       Mull.  1776.    Prod.  ZodL  Dan.    (pars.) 

«        Mou  1 782.     Chili.  . 
Strongylocentrotua  Brandt.  1835.     Prod,     (pars.) 
Toxopneustes  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VI.     (pars.) 
Echinus  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  YI.     (pars.) 
HeliocidariB  Desml.  1846.    Agass.  C.  R.  Ann.  Sc.  Nat,  VI.     (pars.) 
Echinometra  Gray,  1848.     Brit  Rad.     (pars.) 
ZK>xecliinuB  Des.  1855.     Synops.  £chin. 
Psammechinus  Du.T.  Hupi^,  1862.     £chin.     (pars.) 
Sphaerechinus  Duj.  Hupi^,  1862.    £chin.     (pars.) 
ToxocidariB  A.  Agass.  1868.    Bull.  M.  C.  Z.,  I 
AnthocidariB  Lutk.  1864.    Bid. 
ZhiryecliinuB  Verrill,  1866.    Proc.  Bost  Soc.  N.  H. 
Echinometra  Perrier,  1869.    Pddic     (pars.) 
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StrongylocantrotiiB  albas 

Echinus  albas  MoL.  1 782.     Cbili,  p.  1 75.     CbilL 

'*       albtul  Agass.  1846.    C.  R.  Ann  Sc.  Nat,  VL,  p.  868.    Callao. 
"  «*     Mull.  1854.    Ban  d.  Echin.,  PI.  ll.f,  f. 

ZK>xeoliinns  aUnuX  Deb.  1855.     Syn.  £cb.  fosR,  p.  186.  * 

Loxechinus         **       Bronn,  1859.     Kl.  u.  Onl.  Actin.,  PL  XXXIX, /.  9. 
**  *«     !  DuJ.  Huprf,  1862.    fichin.,  p.  535,  PL  IX,  f.  f. 

Echinug  emythrogrammns  I  Val.  1846.    Voyage  V^nus.    (pars.) 

♦Chili,  ♦Mejillones  (Putnam) ;  Callao !  (J.  d.  P.) ;  Siraits  Magellan  1  (Mas.  Stockh.) ;  ?  Philip- 
|iine  Islands !  (Semper). 

StrongylocentrotiiB  armiger 

Strong ylocentrtAuB  armiger  A.  AOASS.  1872.    BulL  M.  C.  Z.,  IXL 
♦Australia. 

Strongylocentrotns  depressiis 

Toxoddaris  depreaaa  I  A.  Agass.  1863.    Froc.  A.  N.  S.  Phil,  p.  856.    Niphon. 
Echinus  disjimotiui !  Mart.  1866.    Wieg.  Arch.,  I.  p.  135.    Nagasaki 

♦N.  End  Niphon  (Stimpson) ;  ♦Yedo  (Dall,  Smithson.  Cbll.) ;  Nagasaki !  (Martens). 
Strongylocentrotns  Drbbachiensis 

Echinw*  Drdbaohiensia  I  ?  Mull.  1776.    Prod.  Zool.  Dan.,  p.  235.     German  Ocean.    Norway. 
Toxopneustes  DrObachiensisl  Agass.  1846.    C.  R.  Ann.  Sc.  N.,  VI.  p.  867. 

!  LDtk.  1857.    Gronl.  Ech.,  p.  24.    Greenland. 
I  Sars,  1857.    Middelh.  Litt.  &una,  p.  115. 
!  Sars,  1861.    Norges  Echin.^  p.  95. 
**  "  !  Duj.  HuPlJ,  1862.    ficbin.  p.  532. 

I  A.  Agass.  1863.     Proc.  Boston  S.  N.  H.,  p.  191. 
t  A.  Agass.  1868.    Mem.  Am.  Ac,/  l-fS,    (Platens  and  juv.) 
t  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  28. 
*«  **  I  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  857. 

<*  '«  !  A.  Agass.  1865.     Seaside    Studies,   p.    101,/   ISl^lSS,    17S-181. 

(Pluteus). 
«  •*  I  Stewart,  1865.    Trans.  Lin.  Soc.  Lond.,  XXV.  PL  L,f.  S. 

Echinometra  ''  t  Gray,  1848.    Brit.  Bad.,  p.  4. 

Zhiryeoliinna         "  !  Verrill,  1866.    Proc.  Boston  S.  N.  H.,  p.  341,  352. 

Echinus  saxaiilis  Fab.  1780.     Fauna  Groenl,  p.  368  (non  Mull.). 

'*       negleotua  I  Lamk.  1816.     An.  s.  Vert,  p.  49.    Atlantic.    Europ. 
^       negUctusl  Agass.  1836.    Prod.,  p.  190. 

"     I  ?  Forbes,  1841.    Brit.  Starf ,  p.  172,/ 
''       !  Dub.  o.  Koren,  1844.     Skand.  Echin.,  p.  277. 
Toxopneustes  neglectusl  Agass.  1846.     C.  R.  Ann.  Sc.  N.,  VI.  p  367.    Iceland. 

''       !  Grube,  1851.    Midd.  Reise,  II.  p.  34. 
"       I  Desor,  1855.     Syn.  Ech.  foss.,  PL  XVII^.f.  i, ». 
Echinus  suhangularis  Flem.  1828.     Brit.  An.,  p.  479  (non  Lbske). 
Strongylooentrotua  chlorocentrotaa  Brandt,  1835.    Prod.,  p.  264.    Sitka. 
Echinus  chlorocentrotus  Br.  1835.     Prod. 

**  "  Drsml.  1837.     Syn.,  p.  282. 

Toxopneustes    "  I  Lutk.  1864.     Bid.,  p.  144. 

Echinus  granulans  \  Say,  1827.    Joum.  A.  N.  8.  Phila.,  p.  225  (non  Lamk.).    Maine. 

**       granulatusl  Gould,  1841.    Rep.  Inv.  Mass.    Mass.  Bay. 
Toxopneustes    "         !  Agass.  1846.     C.  R  Ann.  Sc.  N.,  VI.  p.  868. 

"         !  Lutk.  1864.    Bid.,  p.  VL 
Zhiryeohinna  **         !  Verrill,  1866.    Proc.  Boston  S.  N.  H.,  pp.  340,  352. 
Toxopneustes  Dubenii !  Agass.  1846.     C.  R  Ann.  Sc.  Nat,  VI.  p.  368.    Arctic  Seas. 
DubenUl  Du.j.  Hup^  1862.     Echin.,  p.  582. 
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Strongylocentrotos  Drobachiensis  (catuinued). 

Echinus  chlorotictul  Stimps.  1857.     Crust  Echin.  Pacif.  Sh.,  p.  86. 

Toxapneusies  oamosus !  Barn.  1863,  in  Agass.  Proc.  A.  N.  8.  Phila.,  p.  357.    Avatcha  Bay. 

^  piotos  I  Norm.  1870.    Dredg.  Bep.  Hcb.,  p.  314.     Shetland. 

«<  palUdnsI  Sars,  1870.    Nye  Echin.  Vid.  Selsk.  Christiania. 

♦Norway  (Sars)  ;  *Oresund  (Eschricht)  ;  ♦Lofoten  Islands,  1.  w.,  60  tins.  (G.  O.  Sars)  ;  ♦Great 
Britain  (W.  Stimpson) ;  ♦Kattegat;  ♦Greenland  (Mus.  Copenh.)  ;  ♦Labrador  (Wynian)  ;  ♦New- 
foundland (Dix) ;  ♦Halifax  (Hill)  ;  ♦Grand  Menan  (Mills)  ;  ♦Trenton  Point,  Me.  (Vernll,  SImler, 
Hyatt) ;  ♦Eastport  (Stimpson) ;  ♦Mass.  Bay,  ♦Nantucket,  ♦S.  Shoals  (Agassiz)  ;  Cape  Cod  (A. 
Agassiz);  ♦Charleston,  S.  C?  ♦Cape  Florida?  (Wlirdemann)  ;  ♦New  Jersey  coast  (Gedney, 
Smithson.  Coll.)  ;  ♦Hudson  Bay  (Drexler,  Smithson.  Coll.) ;  ♦Gulf  Georgia,  W.  T.  (A.  Agassiz)  ; 
Sitka  (Martens)  ;  ♦Avatcha  Bay,  ♦Behring  Strait,  Gulf  of  Penshinsk,  Okliotch  Sea  (Stimp- 
son, Smithson.  Coll.) ;  De  Castries  Bay !  (Mus.  Godeff.) ;  Siberia  (MiddendurK) ;  ♦Spitzbergen, 
Fininark !  Iceland !  Vancouver !  (Mus.  Stock.)  ;  Straits  Belle  Isle !  Anticosti !  Mingan  Islands ! 
(Packard)  ;  Gaspe  (Dawson)  ;  Point  Judith  (Leidy)  ;  Long  Island  Sound  (Verrill)  ;  Shetland, 
Orkney  Islands  (Forbes)  ;  Cape  North  (Mc Andrew  &  Barrett). 

Strongylocentrotus  enrytlirogrammus 

Echinvui  earytliro£;rammns  1  Val.  1846.     Voyage  V^nus,  Zooph.,  PL  VILf.  1. 
Heliocidaris  eurythrogrammal  Dks.  1846.     C.  R.  Ann.  Sc.  N.,  VI.  p.  371. 

"  **  I  Du.J.  Huprf,  1862.     fichin.,  p.  537. 

Anthooidaris  "  !  L^ttk.  1864.    Bid.,  p.  165. 

Toxncif/arut  "  Vkrrill,  1871.    Trans.  Conn.  Acad.,  L 

Echinus  taberoulatas !  Lamk.  1816.     A.  s.  Vert.,  p.  50.    (Juv.  pars.)     So.  Pacific. 
**        tuberculalusl  Blainv.  1825.     Diet.  Sc.  N.  O ,  p.  90. 

!  Blainv.  1834.    Actin.,  p.  228. 
Desml.  1837.     Syn.,  p.  284. 
Toxopneuates  tuberculalusl  Agass.  1841.     An.  Genre  £ch.  Val.,  p.  IX.    (para.) 
Toxopneustes  *»  !  Agass.  1846.     C.  R.  Ann.  Sc.  Nat.,  VI.  p.  367.     (pars.) 

"  !  Duj.  Uupty  1862.     fichin.,  p.  532. 

Echinus  Delalandi !  Val.  1846.     Agass.  C.  R  Ann.  Sc.  N.,  VI,  p.  367.    New  Holland. 
Toxopneustes  Delcilandil  Agass.  1846.     C.  R  Ann.  Sc.  N.,  VI.  p.  367. 

Duj.  Hup]^,  1862.    fichm ,  p.  532. 
Toxooidaria         «'  !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  22. 

Toxocidaris  "  !  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila ,  p.  356 

Zhiryeohinns        **•  Verrill,  1866.    Proc.  Boat.  Soc.  N.  H. 

♦Port  Jackson  (Stimpson,  Smithson.  ColL) ;  ♦Hobson's  Bay  (Edwards) ;  Chili !  (J.  d.  P.) 
♦Samoa  Islands  (Mus.  Godeff.);  Bsiss  Straits!  Van  Diemen's  Land!  Bondy  Head!  Sidney! 
Torres  Straits!  (Brit.  Mus.). 

StrongylocentrotiiB  franciscantis 

Toxooidaria  franoiaoana  I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  22.     San  Francisco. 
Toxocidaris  globuloaa  !  A.  Agass.  1863.    Proc.  A.  N.  8.  PhUa.,  p.  356.    Keelung.    HakodadL 

♦Keelung,  Formosa  (Stimpson,  Smithson.  Coll.);  ? Sidney!  (Brit  Mus.);  ♦San  Francisco 
(Cary);  ♦San  Diego  (Jewett) ;  ♦Mendocino  (A.  Agassiz);  Puget  Sound!  (Smithson.  Coll.)'; 
Columbia  River!  (Brit.  Mus.)  ;  Hakodadi !  (Smithson.  Inst.). 

Strongylocentrotus  Gaimardi 

Echinus  Oaimardi  I  Blainv.  1825.     Diet  S.  N.  O.,  p.  86.    Rio. 
Gaimardil  Blainv.  1834.    AcUn.,  p.  228. 
Desml.  1837.     Syn,  p.  280. 
•*       aciOQlataa  I  Hupi{,  1856.  Castelnau  Voyage,  Am.  Sud.  Zooph.,  p.  97,  PL  Lf  f .    Brazil. 
Psammechinus  acicvXaiusX  Duj.  Hupj^,  1862.    £chin.,  p.  528. 

♦Desterro  (Fitz  MiiUer) ;  Branl!  (J.  d.  P.);  ♦Brazil  (Hartt,  Copeland,  Thayer  Exp) ;  Rio, 
Bahia  (Mus.  Copen.). 
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Strongylocentrotns  gibboBus 

Echinus  glbbosiiB  !  Val.  (M8.  Mus.  Paris). 

Toxopneu»tes  (/ibUmu  1  Agass.  1846.    C.  R.  Ann.  Sc.  N.,  VI.  p.  367.    Galapagot. 

Sphaerechinus      ''      1  Duj.  Hup^  1862.    £cliin.,  p.  580. 

Boryeohiniui  gibbns  I  Vrrrill,  1866.    Proc.  Bost  Soc.  N.  H.,  p.  841.    Peru. 

Euryechinus  imbeoillis  I  Verrill,  1867.    Notes  Radiata,  p.  805.    Cailao. 

Echinus  oonions !  Trosch.  (MS.  Mus.  Frankfort) 

^Galapagos,  *Chili  (J.  d.  P.)  ;  *Callao,  Paita  (Bradley,  Yale  ColL)  ;  •Feejee  Ldands? 

Strongylocentrotns  intermedins 

Psammechinus  intermedins  !  Barx.  1868,  in  A.  Agass.  Proc.  Acad.  N.  S.  Phila.,  p.  857.  HakodadL 
Bdetia  radiata!  Mart.  1866.    Wieg.  Archiv,  I.  p.  186.    Naryasaki. 
Toxopneustes  grandipoma  Lutk.  (MS.  Mus.  Copenh  ).    Seghalion. 

*Ou;^ima  (W.  Stimpson,  Smithson.  Coll.) ;  "^Seghalion  (H.  A.  Pierce) ;  *New  Holland. 
Strongylocentrotns  lividns 

Klkin,  1734.    Nat.  Disp.  Ech.,  PI.  XXX.f.  C,  D;  PL  XXXLf.  A,  B. 

Echinus  saxcUilis  Linn.  1758.     Syst  Nat  p.  664,  £d.  X.  (non  Rumph.  nee  Muix.). 
"  "        Gmel.  1788.     Linn.  Syst,  8171. 

"  "       Tied.  1816.    Anat  d.  Rohren.  Hoi ,  PL  X, 

**       lividna!  Lamk.  1816.    An.  S.  Vert,  p.  50.    Mediterranean. 
«*       ftiTtt/tM!  Blainv.  1825.    Diet  Sc.  N.,  p.  88. 
*•     I  Blainv.  1884.     Actin.,  p.  228. 
''     !  Agass.  1836.    Prod.,  p.  28. 
"       Desml.  1887.     Syn.,  p.  282. 
**       Edw.  in  Cuv.  r4.  An.  Ed.  111.,  PL  XI.  f,  2-^ 
•*  !?  Forbes,  1841.    Brit  Starf.,  p.  167,/. 
Strongylocentrotus  lividus  Brandt,  1885     Prod. 

!  Val.  1841.     Anat  Genre  Echin.,  PL  If.  i-5,  et  passim,  PL  II-^IX. 
I  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  867. 
Krohn,  1849.     Echinod.  Larv.,  I*L    (Pluteus.) 
Sars,  1857.    Middelh.  Litt  fauna,  p.  162. 
I  Duj.  Hup^  1862.     £chin.,  p.  532. 

MOLL.  1858.    Abhandl.1V.,  PL  VLf.  7-14;  PL  Vll.f.l-S.  (Pluteus.) 
Bronn,  1859.    Kl.  u.  O.  Actin,  p.  383,  PI   XXXVII.  f.  $-16;   PI 

XXXV III. ;  PL  XL  f.l- 19. 
«*      Metchni.  1870.    Nem.  u.  Echinod.,  PL  VII.  f.  1-7.  PL  VIIL  f.  8,9. 

(Pluteus.) 
Enryeohinns  **    !  Verrill,  1866.    Proc.  Boston  S.  N.  H.,  p.  841. 

Echinus  vnlgaria !  Blainv.  1825.    Diet.  Sc.  Nat.  O.,  p.  86. 
«♦       vulgaris  !  Blainv.  1834.    Actin.,  p.  228. 
<'      !  Agass.  1886.    Prod.,  p.  23. 
"        Desml.  1887.    Syn.,  p.  278. 
purpureus  Risso,  1826.    Europ.  M^rid.,  V.  p.  277  (non  Gmel.). 
•*         Gray,  1848.    Brit  Rad.,  p.  4. 
Toxopneustes ooTL09Lyrws\  Agass.  1846.  C.R.  Ann.  Sc.  Nat,  VL  p.  867. 

"  concavusl  DuJ.  HuplJ,  1862.     £chin.,  p.  532. 

Echinus  complanatna !  Val.  (MS.  Mus.  Pans). 

Toxopneustes  complanatus  I  Agass.  1846.    C.  R.  Ann.  S.  Nat,  VI.  p  867. 

!  Du.J.  Hup^,  1862.     fichin.,  p.  532. 
mammillatna !  Mich.  (MS.  Mus.  £col.  Min.  Paris). 

♦Finistere,  ♦Loire  (Caillaud) ;  ♦Nice  (Verany,  Burkhardt) ;  ♦Cette  (Lyman);  ♦Spesda;  ^W. 
coast  Italy  (Rigacei) ;  ♦Fayal  (Dabney,  Higginson) ;  ♦Lanzerote  (Haeckel) ;  Triest,  Mettiiui 
(Sars);  Marseilles  (Miiller);  So.  England  (Forbes). 
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Stro2igylocentrotii8  mezicaniui 

TozooidariB  mexicana  I  (A.  Agass.)  1863.  Ball.  M.  C.  Z.,  I.  p.  22  (non  Uel.  mex.  Ac).   Acapulca 
Toxocidaria  mexicaual  Vekkill,  1871.    Notes  Radiata,  p.  584. 
Toxopneustes  sp,  I  Vekkill,  1867.    Notes  Radiata,  p.  307. 

*Cape  St.  Lucas,  Gulf  of  California  1  (Xanthus,  Smithson.  ColL). 

StrongyloeantrotiiB  nndiis 

Toxocidaris  nuda  I  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  356.    Hila    Niphon. 
^Sandwich  Islands,  N.  End  Niphon  (W.  Stimpson). 

Strongylocentrotns  pnrpnratiui 

Echinus  purpuratos  !  Stimps.  1857.     Crust.  Echin.  Pac.  Coast,  p.  86.    San  Francisco. 
Loxechinus  purpuratM  \  A.  Agass.  1863.    Bull  M.  C.  Z.,  I.  p.  23.    Mendocina 

**  •*         !  A.  AoASS.  1863.    Proc.  Acad.  N.  S.  Phila.,  p.  357. 

Echinometra  No.  274 1  Prrrier,  1869.    Pedic. 

^California ;  ^Crescent  City,  *Mendocino,  *San  Francisco  (A.  Agassiz) ;  Puget  Sound ! 
(Smithson.  Coll.). 

Strongylocentrotns  tnbercnlatns 

Echinus  taberculatna !  Lamk.  1816.    A.  s.  Vert.,  p.  50.    (pars.)    So.  Pacific 
Strongylocentrotiui  tuberculatus  Br.  1835     Prod. 

Toxopneustes  tuberculatus  Agass.  1846.    C.  R  Ann  8c  Nat^,  VI.  p.  367.    (pars.) 
Echinus  omalostoma  I  Val.  1846.    Voyage  V^nu?,  Zooph.,  PL  VI.  f,  f.    New  Zealand. 
Helioddaris  omalostoma  1  Des.  1846.     Agass.  C.  R  Ann.  Sc.  N.,  VI.  p.  372.    China. 
Heliocidaris  «  I  Duj.  Ilurf,  1862.     fichin.,  p.  537. 

Anthooidaria  homahstoma !  Lutk.  1 864.     Bid.,  p.  1 65. 
Toxocidaris  hotnalostoma  Verrill,  1871.    Proc.  Conn.  Acad.,  I. 

Toxocidaris  craaslBpina!  A.  Agass.  1863.    Proc.  A.  N.  S.  Phila.,  p.  356.    Hong  Kong. 
**         purpurea!  Mart.  1866.    Wieg.  Arch.,  p.  137.    Nagasaki 

^Hakodadi  (W.  Stimpson,  Dall,  Smithson.  Coll.)  ;  *Kanagawa  (Heco)  ;  *  Yokohama  (Salmin)  ; 
*Hong  Kong  (Behm,  Kiel  Mus.)  ;  Japan  (Ecol  Min.) ;  Nagasaki!  (Martens,  Mus.  Berl.) ;  New 
Holland !  (Mus.  Copenh.)  ;  New  Zealand !  China  !  Galapagos !  (J.  d.  P.). 


TEMNECHINUS. 

« 

Temneohinns  Forbes,  1852.    Monog.  Echinod,  Brit.  Tertiaries. 
Oenocidarla  A.  Aoasb.  1869.    Bull.  M.  C.  Z.,  I. 

Temnecfainns  macnlatna 

Oenocidarla  maculatal  A.  Agass.  1869.    Bull  M.  C.  Z.,  I.  262.    Straits  of  Florida. 

« 

♦Off  Tortugas,  80,  34,  35,  37,  60,  68  fms.,  ♦off  Alligator  Reef,  79,  88,  138, 147,  fms.,  ♦&  W. 
Sand  Key,  10,  119,  125,  138  fms,  ♦off  Conch  Reef,  9,  30,  39,  49,  77,  169  fm.«.,  ♦Florida  Gulf 
Stream,  16,  75  fm.«.«  ♦off  Carysfort  Reef,  40,  48,  ^0,  63  fms.,  ♦off  Tennessee  Reef,  115  fms., 
•off  Elbow  Reef,  75  fms.,  ♦off  French  Reef,  147  fms.,  ♦Key  West,  off  Sand  Beach,  5  fms., 
(Poortal^)  ;  Josephine  Bank  I  600  fms.  (Mus.  Stock.). 
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TEMNOPLEURUS. 

CidariB  Klein,  1 784.    Nat  Disp.  Echin.    (pan.) 
Echinus  Lamk.  1816.    An.  s.  Vert     (pars.) 
TemnopleurnB  Aqass.  1841.    Mon.  Scut.  Introd. 
TemnopUurus  AoASS.  1841.    Yal.  Anat  Genre  Echin. 
Torenmatioa  Gray,  1855.    Proc.  Zool.  Soc.  London,    (pars.) 
Toreumatica  A.  Aoass.  1863.    Proc.  A.  N.  S.  Phila.    (pars.) 
Microcyphus  A  Agass.  1863.    Proc  A.  N.  S.  Phila. 
Temnotrema  A.  Aoass.  1863.    Proc.  A.  N.  S.  Phila. 

TemnoplenmB  Hardwlckii 

Torenmatioa  Hardwiokii !  Gray,  1 855.    Proc.  Zool.  Soc.  London,  p.  89. 
Microcyphus  elegans !  A.  Aoass.  1863.    Proc.  Phil  Acad.  N.  S.  p.  357.    Tedo. 
7Vmnop/euni9  Japonions!  Mart.  1866.    Wieg.  Arch.,  p.  133.    Hakodadi.    Jesso. 
Temnotrema  sonlpta  A.  Aoass.  1863.    Proc.  Ac.  N.  S.  Phila.,  p.  858.    Jnpan. 

*E.  coast  Niphon  (Stimpson,  Smithson.  Ooll.) ;  *Japan  (Salmin) ;  Hakodadi !  (Stimpson, 
Smithson.  Coll.)  ;  ^Yokohama  (Berl.  Mus.)  ;  Nagasaki  I  Yedo !  (Berlin  Mus.)  ;  Unalaska  1  (Dall, 
Smithson.  ColL)  ;  ^Kagosima  (Stimpson,  Smithson.  Coll.). 

Temnoplennui  Reynandi 

Temnopleurus  Reynandi  I  Aoass.  1846.    C.  R  Ann.  Sc.  Nat,  VL  p.  860.    Ceylon. 

"«  Reynaudi  I  DuJ.  Hup^  1862.     £chin.,  p.  514.     China. 

Torenmatioa  Reevesii !  Gray,  1855.    Proc.  Zool.  Soc.  London,  p.  39  (non  Temn.  Beev.  A.  Ac). 
Torenmatioa  grannlosa  I  Gray,  1855.    Proc.  Zool  Soc.  London,  p.  39. 
Toreumatica  concava  I  A.  Aoass.  1863.    Proc.  A.  N.  S.  Phila ,  p.  358  (non  Gray).    Hong  Kong. 

♦Ceylon  (Humbert,  Loriol)  ;  ♦Hong  Kong  (Putnam)  ;  Isle  Negros !  China !  (Brit.  Mus.)  ; 
Malacca  I  (J.  d.  P.) ;  Burmah !  (Acad.  N.  S.  Phila.)  ;  No.  China  Seas !  (Stimpson,  Smithson. 
CJoll.). 

Temnopleiims  toreiimatictis 

Cidaris  torenmatioa  !  Klein,  1 734.    Nat  Disp.  Ech.,  p.  64,  PL  X.  /  E, 
Cidaris  toreumatica  Lbske,  1778.    Kl.  Add.,  p.  155,  PI.  X.f,  E, 
Echinus  toreumaticus  Gmel.  1788.    Linn.  Syst  N.,  3180. 

!  Blainv.  1825.    Diet  Sc.  Nat.  O.,  p,  82. 
«*         I  Blainv.  1834.    Actin.,  p.  227. 
**  **  Desml.  1837.     Syn.,  p.  274. 

**  **         IVal.  1846.     Voyage  V^nus,  Zooph.,  P/. /./.  7. 

TemnoplenmB  toreumaticus  \  Agass.  1841.    Mon.  Scut 
Temnopleurus  *'         I  Aoass.  1841.    Val.  Anat  Genre  Echin.,  p.  VH. 

"         I  Agass.  1846.   C.  R.  Ann.  Sc.  Nat,  VL  p.  360,  PL  XV,  /.  9,  Bombay. 
**  Dksor,  1856.     Synops.  fichin.  foes.,  p.  108,  PL  XVIL/.  8-10. 

«•  «  I  Duj.  Uvpt,  1862.     fichin.,  p.  514. 

«  "         !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  23. 

Echinus  aonlptna  1  Lamk.  1816.    An.  s.  Vert,  p.  47.    Indian  (X*ean  ? 

"        sculptus  DesLong.  1824.     Enc.  M^th.,  H.  p.  590,  PL  CXLIJ,  /.  4.  S, 
Temnopleurus  hothryoides\  Agass.  1846.     C.  R.  Ann.  Sc.  Nat,  VL  p.  360.     (pars.) 

Reevesii  I  A.  Agass.  1863.    Bull.  M.  C.  Z.,  L  p.  23  (non  Tor.  R.  Giiay).    Hong  Kong. 
•*    I  A.  Agass.  1863.    Proc.  An.  S.  Phila.,  p.  358. 

^Bombay  ;  *E.  India  (Phila.  Acad.) ;  ^Philippine  Islands  (Cottean)  ;  *Hong  Kong  (Putnam)  ; 
*Siam  (Salmin);  No.  China  Sea!  (Stimpson,  Smithson.  ColL);  Earrak  Island,  Gulf  of  Penia! 
(J.  d.  P.) ;  China  1  (Mot.  Qqpenlu). 
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TOXOPNEUSTES. 

Echinus  Lamk.  1816.     A.  8.  Vert     (pars.) 

Toxopnenstes  Agass.  1841.    Int.  Monog.  Scut  (non  AoASS.  1841,  Anat  Echin.). 

Psammeohipns  Aoass.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.    (pars.) 

Boletia  Des.  1846.    C.  R.  Ann.  Sc.  Nat,  VL  p.  S62. 

Anapesoa  Holmes,  1860.    Post  Plioc.  foss.  So.  Ca. 

Boletia  Agass.  1861.    Cont  Nat  H.  U.  S.,  I  p.  97. 

Lytechinns  A.  Agass.  1863.    BulL  M.  C.  Z.,  I. 

PBileohinus  Lutk.  1864.    Bid. 

Lytechinus  Verrill,  1867.    Notes  Radiata. 

Boletia  Verrill,  1871.    (pars.) 

Hemieohinus  Girard,  MS. 


Toxopneustes  maculatiis 

Gualteri,  1 742.    PL  C VII.  /.  M, 

Seba,  1 758.    Thes.,  III.  PL  XL  /.  6,  A 

Echinus  maoulatas !  Lamk.  1816.    An.  s.  Vert,  p.  46.    Indian  Ocean? 

«       maculatusl  Blainv.  1825.     Diet  S.  N.  O.,  p.  87. 

"  "        !  Bl\inv.  1834.     Actinol.,  p.  228. 

"  "  Desml.  1887.     Syn.,  p.  280. 

Boletia  maculata !  Des.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  363. 
B(^etia         **        I  Duj.  Hupii,  1862.    fichin.,  p.  534,  PL  IX  f.  9. 
Echinus  depressns !  Blainv.  1825.    Diet  S.  N.  O.,  p.  84. 

"       depressus\  Blainv.  1834.     Actinol.,  p.  228. 

Desml.  1837.     Syn.,  p.  276. 
"       !  Val.  1846.    Voyage  Vfenus,  Zooph.,  PL  Ill.f.  1. 
Hemieohinns  depressus !  Gir.  MS. 
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^Christmas  Island  (J.  D.  Hague)  ;  Bourbon !  (Ecol.  Min.). 


TdxopnetuEites  pileolus 

Echinus  pileolns !  Lamk.  1816.    An.  s.  Vert,  p.  45.    Isle  de  France. 
**      pileolus !  Blainv.  1825.    Diet  S.  N.  O.,  p.  90. 
**      !  Blainv.  1834.     Actinol.,  p.  228. 
*^      t  Agass.  1836.    Prod.,  p.  23. 
*'        Desml.  1837.    Syn.,  p.  284 
*<      I  Mich.  1845.    Rev.  Mag.  Zool,  p.  9. 
**      I  Val.  1846.    Voyage  V^nus,  Zooph.,  Pis.  VIIL,  IX. 
Boletia     «      !  Des.  1846.    C.  R.  Ann.  Sc.  Nat,  VI.  p.  862. 
BoUtkL       «        MiJLL.  1854.    Bau  d.  Echin.,  P(. //./ ^. 

"        Bronn,  1859.    Klassen  u.  Ord.  Actin.,  PI.  XXXIX  f.  7. 
**      !  Puj.  HuPlE,  1862.    fichin.,  p.  534,  PL  IX.  f.  4- 
**  «      I  Pebrier,  1869.    P^dic,  p.  157. 

Tozopneiifltes  pileolus  Agass.  1841.    Int  Mon.  Sent 
Echinus  polixonalis  !  Lamk.  1816.    An.  s.  Vert,  p.  45. 
"      poUzonaUs !  Blainv.  1825.    IKct  S.  N.  O.,  p.  84. 
**  «        I  Blainv.  1834.    Actinol.,  p.  228. 

**  «•  Desml.  1837.    Syn.,  p.  276. 

Boletia  "        1  Mart.  1866.    Wieg.  Arch.,  L  p.  162.    Molucca.    Timor. 

Echinus  obtasangalua !  Lamk.  1816.    An.  s.  Vert,  p.  46.    Indian  Ocean. 
Boletia  heteroporal  Des.  1846.    C.  K  Ann.  Sc.  Nat,  VI.  p.  862.    Indian  Ocean. 
Boletia  heteropora !  Du.t.  Huptf,  1862.    fichin.,  p.  534. 
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ToxopnetlStes  pileolllS  (continued). 

Echinus  trlsonaliB !  Blain v.  1 825.    Diet  S.  N.  Ounin,  p.  84. 
*<        trizonalis  I  Blain  v.  1834.    ActinoL,  p.  228. 
•*  "  Desml.  1837.     Syn.,  p.  276. 

Boletia  bixonata !  Des.  1846.    C.  R  Ann.  Sc  Nat,  VI.  p.  363. 
Bolelia  bizonata  I  Duj.  HuPl^,  1862.     £chin.,  p.  535. 
'*       rosea!  A.  Agass.  1863.    Bull.  M.  C.  Z.,  1.  p.  24.    Acapnlco. 
*'       roseal  Yerrill,  1871.    Notes  Radiata,  p.  583. 

**      picta  1  Yerrill,  1871.    Trans.  Con.  Acad.,  I.  p.  581.    Golf  of  Califimua.    La  Paz. 
Lytechinus  roneusl  Yerrill,  1867.    Notes  Radiata,  p.  302.    Panama  Bay. 

^Mauritius  (Pike);  Muscat!  (Cook,  Essex  Inst);  East  India!  Seychelles!  (J.  d.  P.) ;  New 
Caledonia !  (Crosse) ;  Philippine  Islands !  (Semper)  ;  Keeling  I  (Stockholm) ;  *Feejee  Islands 
(Mus.  Grodeff.);  Gulf  of  Persia!  Bourbon!  (Ecol.  Min.)  ;  Timor,  Molucca  (Martens);  Siguigor! 
(Brit  Mus.)  ;  Japan !  (Smithson.  Coll.)  ;  *Acapulco  (A.  Agassiz)  ;  *Pearl  Islands  (Bradlej,  Yale 
Coll.) ;  Mazatlan !  ( Yienna,  Stockholm,  Copenh.  Mus.)  ;  Panama !  La  Paz !  (Yale  Coll.). 


ToxopnetisteB  semitnbercnlatiui 

Echinus  aemitaberoalatos !  Yal.  1846  in  Agass.  C.  R.  Ann.  Sc.  Nat,  YI.  p.  868. 

Psammeohinns  semitubercukUm  1  Aoass.  1846,  C.  R.  Ann.  Sc.  Nat,  YL  p.  868.    Galapagos. 
Psammechinus  semiiuberculatus  I  Duj.  Hup^,  1862.     £chin ,  p.  527. 
Lytechinus  ''  I  A.  Agass.  1869.    Bull.  M.  C.  Z.,  I.  p.  801. 

Sohizeohinua  '*  Pomel,  1869.     Revue  d.  Echin.,  p.  XLIL 

Psammechinus  piotna!  Yerrill,  1867.    Notes  Radiata,  p.  301.     Cape  St  Lucas. 
Boletia  picta  I  Yerrill,  1871.    Notes  Radiata,  p.  581.     (pars.)     La  Paz. 

^Galapagos  Islands ;  W.  coast  Cent  Am. !  (Stockholm,  Bonn  Mus.)  ;  *Cape  St.  Lucas  (Xan- 
thus,  Smithson.  Coll.). 

Toxopneustes  variegatns 

Gualteri,  1742.    Index  Tert,  PI  CVILf.  F. 

Echinus  variegatusl  (Lam.)  1816.    An.  s.  Yert,  p.  48  (non  Cid.  varieg.  Leske).     St  Dominga 
"        variegatus  \  Blainv.  1825.     Diet  Sc.  Nat  O.,  p.  88. 

*•  Say,  1827.    Jour.  Ac.  N.  S.  Phila,  p.  225. 

Blain V.  1834.    Artin.,  p.  227. 
*'        I  Agass.  1836.    Prod.,  p.  28. 
**  Dksml.  1887.     Syn.,  p.  276. 

«*  «        I  Rav.  1848.     Cat.  Ech.  So.  Ca. 

Paammechinua  variegatusl  Agass.  1846.    C.  R  Ann.  Sc.  Nat,  YI.  p.  868.    Yucatan. 
Psammechinus  "         !  Duj.  HupiJ.  1862.     £chin,  p.  527. 

"  *«        !  Prrrirr,  1869.     P^ic ,  p.  149. 

Lytechiniui  "        !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  24.    Cienfuegos.    UsLytL 

Lytechinus  "        !  Yerrill,  1867.    Notes  Rad.,  p.  369.     Cape  Frio.    Porto  Seguroi 

**  "<        I  A.  Agass.  1869.    Bull.  M.  C.  Z.,  L  p.  264.    No.  Carolina. 

Psileohinua  *«        !  Lutk.  1864.    Bid.,  p.  98. 

Echinus  excavatos!  Blainv.  1825.    Diet  Sc.  Nat  O.,  p.  83. 

••        excavatusl  Blainv.  18.S4.     Actin.,  p.  227. 
Paammechinua  excavatusl  Agass.  1846.    C.  R.  Ann.  Sc.  Nat,  YL  p.  869.    Martinique.    Brazil 
Psammechinus  "         !  Ddj.  Huprf,  1862.     £chin.,  p.  527. 

Echinus  Blainvillei  Desml.  1837.    Syn.,  p.  276. 
?  Psammechinw  exoletos  McCradt,  1857.    Plioc.  Foss.  So.  Ca.,  PL  IT./.  6. 
AnapesuB  carolinua!  Holmes,  1860.    Post  Plioc.  Foss.  Sa  Ca.,  PL  II,  f.  2.    Sa  Carolina. 
Lsrtechiniia  carolinus !  A.  Agass.  1863.    Bull.  M.  C.  Z.,  I.  p.  24.    Geoigia.    Florida. 

*"  atlantions  I  A.  Agass.  1868.    Bull.  M.  C.  Z.«  L  p.  24.    Bermodat. 

Hemieoliiniia  noblUft  Gnu  M&    Mas.  SndUiB.  (tate  Yerrill). 
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Toxopnenstes  variegatus  (continued). 

ScMaeohiniiB  variegatus  Pomel,  1869.     Rev.  d.  Echiti.,  p.  XLIT. 
^  excavatus  Pomel,  1869.     Rev.  d.  Echin.,  p.  XLII. 

Echinus  Jlammeus  MS.  (£.  M) 

•W.  Indies  (Ames)  ;  ^Jamaica  (Adams) ;  *Hayti  (Weinland,  Uhler)  ;  *St  Thomas  (Thayer 
Ex.);  ♦Cienfuegos,  Cuba  (Aviles) ;  ♦Captiva  Key,  Fla.  (Wiirdeman);  *Port  au  Prince  (Acker- 
man)  ;  *Rio  Janeiro  (Agassiz,  Thayer  Exp.)  ;  *Arma9ao,  *Bahia,  *Porto  Seguro  (Hartt  &  Cope- 
land,  Thayer  Exp.)  ;  ♦Cape  Fear  Riv.  Bar,  7  fins,  ♦Florida  Gulf  Stream,  34  fms.,  ♦off  Sand  Key, 
24  fms.,  ♦Tortugas,  5-7  fms.,  ♦Florida  Reef  (Pourlales)  ;  ♦Cape  Florida  (Wiirdeman)  ;  ♦Gulf  of 
Mexico;  ♦Charleston,  S.  C.  (Agassiz,  Gibbes)  ;  ♦Tampa  Bay  (Conrad)  ;  ♦Isle  of  Britain,  Mouth  pf 
Miss.  (Peirce) ;  ♦Beaufort,  N.  C.  (Bickmore) ;  ♦Bermudas  (Hammond,  Biokmore)  ;  Martinique ! 
Guadeloupe!  (J.  d.  P.)  ;  Yucatan !  (Ecol.  Min.)  ;  Cuba  !  (Arango)  ;  Cape  Frio,  Vittoria  (Hartt). 


TRIGONOCIDAEIS. 

TrigonooidariB  A.  Agass.  1869.     Bull.  M.  C.  Z.,  I. 

Trigonocidaris  albida 

TrigonocidariB  albida  I  A.  Agass.  1869.     Bull.  M.  C.  Z.,  I.  p.  263.     Straits  Florida. 

♦Florida  Gulf  Strt-am,  98,  123,  125,  130,  138  fms.,  ♦off  Conch  Reef,  40  fms.,  ♦off  Sand  Key, 
119,  120,  129,  138,  154  fms.,  ♦off  Samboes,  125  fms.,  ♦off  Key  West,  135  fms.,  ♦off  Havana,  270 
fms.,  ♦off  Sombrero,  125  fms.  (Pourtales). 


(HEMIASTER.)    Tripylus. 

Tripyloa  Phil.  1845.     Wieg.  Arch.,  I. 
Agassizia  Agass.  1847.     C.  R.  Ann.  Sr.  Nat,  VIII.     (pars  ) 
Brissopsis  AOASS.  1847.     C.  R.  Ann.  So.  Nat.,  VIII.     (pars.) 
Faorina  Gray,  1861.     Ann.  Mag.  N.  H.,  VII.     (pars) 
Hamaadtna  Trosch.  1851.    Wieg.  Arch. 

Tripylus  excavatus 

Tripyloa  ezoavatos  I  Phil.  1845.    Wieg.  Arch.,  I.  p.  344,  PI  XI,  f.  L     So.  Extrem.  So.  Am. 
Tripylus  (Hamaaitas)  ezcavatusl  Trosch.  1851.    Wieg.  Arch.,  p.  72. 

"        excavatus !  Gray,  1855.     Cat.  Rec.  Echin ,  p.  59.     So.  Extrem  So.  Am. 
Agassizia  excavatal  Agass.  1847.     C.  R  Ann.  Sc.  Nat.,  VIII.  p.  20. 
Brissopsis      "        !  Duj.  HuplE,  1862.     £chin.,  p.  597. 

*M.  C.  Z. ;  Straits  of  Magellan !  (Brit.  Mas.,  Cunningham);  So.  Extrem.  So.  Am.!  (Brit. 
Mas.);  ChiU!  (Philippi). 
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Abatns  Trosch.  1851. 

australis  Trosch.        Hemiaster  australis  A.  Aa.,  132. 
cavemosus  Trosch.        Hemiaster  cavemostu  A.  Ao ,  132. 

Acrocidaris  Agass.  1840. 
Acrocladia  Aoass.  1840. 

Blainvillei  Agass.        Heterooentrotiui  mammiUaius  Br.,  133. 

onBpidata  A.  Agass.        HeterooentrotoB  trigonarivs  Br.,  134. 

hastifera  Agass.        HeterooentrotoB  mammillatus  Br.,  183. 

mammillata  Agass.        Heterooentrotna  mammiUatus  Br.,  133. 

planiasima  Mart.        Heterooentrotna  majnmillatiu  Br.,  133. 

aerialia  Val.  Pbrr.    Heterooentrotna  mammillatus  Br.,  133. 

anbviridia  Mich.  MS.    Heterooentrotna  trigonarius  Br.,  134. 

trigonaria  Agass.        Heterooentrotna  trigonaritts  Br.,  134. 

violacea  Perrier.        Heterooentrotna  trigonarius,  Br.  134. 

yanthina  Mich.  MS.        Heterooentrotna  trigonarius  Br.,  134. 
AcropeltiB  Agass.  1840. 
Acrosalenia  Agass.  1840. 
Agarites  Agass.  1841. 

Dujresnii  Agass.        Arbaoia  Dufresnii  Gray,  91. 
grandinoana  Val.        Arbaoia  pustulom  Gray,  92. 
loculata  Agass.        Arbaoia  pustulosa  Gray,  92. 
punctulata  Agass.        Arbaoia /mnc/ti/a^a  Gray,  91. 
pnrpnreaoena  Val.        Arhada  nigra  A.  Ag.,  91. 
apatnliger  Vax.        Arbacia  spahdigera  A.  Ag.,  93. 
stellata  Agass.        Arbaoia  steUata  Gray,  93. 
Agasaizia  Val.  1846. 

excavata  Des.  Tripylna  exoavatna  Phil.,  1 69. 

exoentrioa  A.  Ag.        Agassizia  exoentrica  A.  Ag.,  88. 
ovnlnm  Lutk.        Agaaaiaia  aorobionlata  Val^  88. 
porifera  McCr.        Agassizia  exoentrioa  A.  Ag.,  88. 
aorobionlata  Val.        Agaaaiala  aorobionlata  Val.,  88. 
anbrotnnda  Gray.        Agaaaizia  aorobionlata  Val.,  88. 

AmblypnetuiteB  Agass.  1841. 

fonnoana  Val.        Amblypneustes  formoana  Val.,  88. 

griseus  Agass.        Amblypnenatea  griseus  Ag.,  89. 

inflatna  Lutk.        Holopneustes  inflatus  A.  Ag.,  136. 

otnun  Agass.        Amblypneustes  ovum  Ag.,  89. 

pallidus  Yal.        Amblypneustes  pallidus  Y Ah.,  S9. 

pentagonna  A.  Agass.        Amblypneustes  pentagonna  A.  Ao.,  89. 

pnrpnreaoena  Lutk.        Holopneustes  purpurescens  A.  Ag.,  136. 

aoalaria  Agass.        Amblypneustes  fonnoana  Val.,  88. 

aerialia  Agass.        Amblypneustes  ovum  Ag.,  89. 

textilia  Agass.        Amblypneustes  ovum  Ag.,  89. 
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Amblypygns  Agass.  1840. 
Amphidetus  Agass.  1836. 

ampliforuB   McCr.        Echinocardium  cordatum  GRATf  110. 
cordatus  Dub.  o.  Kor.        Echinocardium  cordatum  Gray,  109. 
Oaimardi  Per.        ? 

gibbosns  Agass.        Echinocardium  mediterraneum  Gray,  110. 
gothicnB  Ray.        Echinocardium  cordatum  Gray  110. 
Kiirtzii  (jIRARD.        Echinocardium  cordatum.  Gray  110. 
mediterranenB  Forbes.        Echinocardium  mediterraneum  Gray,  110 
NoveaB  Zelandias  Per.        Echinocardium  anstrale  Gray,  109. 
ovatus  DiJB.  o.  Kor.        Echinocardium  flavescens  A.  Agass.,  110. 
orthonotus  McCr.        Echinocardium  pennatifidam  111. 
pusillus  Agass.        Echinocardium  cordatum  A.  Agass.,  109. 
Sebae  Agass.        Echinocardium  cordatum  Gray,  109. 
vlrginianns  Forbes.        Echinocardium  pennattfidum  Norm.,  111. 
Amphidotus  Forbes,  1841  (err.  typ.)  Amphidetus  Ag. 

cordatus  Forbes.        Echinocardium  cordatum  Gray,  109. 

gibbosus  Barrett.        Echinocardium  pennatifidam  Norm.,  111. 

rosens  Forbes.        Echinocardium  flavescens  A.  Agass.,  110. 
Amphiope  Agass.  1840. 
Amphisalenia  Pomel,  1869. 
Amygdala  Leske,  1778. 
Ananchytes  Mercati,  1717. 
AnapesuB  Holmes,  1860.    (doh  AnaperuB  Trosch.) 

oarolinns  Holmes.        Toxopneustes  variegaiui  A  Agass.,  168. 
Anaster  Sism.  1841. 
AnochanuB  Grube,  1868. 

sinensis  Grube.       Anochaniui  sinensis  Grubs,  89. 
Anorthopygns  Cott.  18*59. 
Anthechinus  A.  Agass.  1863. 

rosens  A.  Agass.        Microcyphus  maoulatns  Agass.,  146. 
Anthocidaris  Lutk.  1864. 

eurythrogramma  Lute.        StrongylocentrotuB  eurythrogrammus  A.  Agass.,  163. 

homalostoma  Lutk.        Strongylooentrotns  tuberculatus  Br.,  165. 
Arachnoides  Klein,  1734. 

placenta  Agass.        Arachnoides  placenta  Agass.,  90. 

Zelandias  Gray.        Arachnoides  placenta  Agass.,  90. 
Arhacia  (Agass.)  1840  non  Gray. 
Arbacia  Gray,  1835. 

aequituberculata  A.  Agass.        Arbaoia  pustulosa  Gray,  92. 

Dnjresnii  Gray.        Arbacia  Du/resnii  Gray,  91. 

equituberoulata  Gray.        Arbaoia  pustulosa  Gray,  92. 

loculata  Gray.        Arbacia  pustulosa  Gray,  92. 

nigra  A.  Ag.       Arbacia  nigra  A.  Ag.,  91. 

punctulata  Gray.        Arbacia />unc/ti/a/a  Gray,  91. 

pustulosa  Gray.        Arbacia  pustulosa  Gray,  92. 

Bchythei  Phil.        Arbacia  Dufresnii  Gray,  91. 

spatuligera  A.  Agass.        A  rbacia  spatuligera  A.  Agass.,  93. 

stellata  Gray.        Arbacia  stellata  Gray,  93. 
Arbacina  Pomel,  1869. 
Archaeocidaris  McCoy,  1844. 
Archiacia  Agass.,  1847. 
Asterodaspis  Conrad,  1856. 
Asteropyga  Des.  1855  (err.  typ.)  Astropyga  Gray. 
Asterostoma  Agass.  1847. 
Asteroddaris  Cott.  1859. 
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Asthenosoma  Grube,  1867. 

hystrix  A.  Ag.         AtUhenoxoma  hystrix  A.  Ao.  93. 

varitim  Grube.        Asthenosoma  varium  Grube,  93. 
Astridjrpeus  Verrill,  1867. 

Manni  Verrill.        Astriolypens  Mannl  Verrill,  93. 
Astropyga  Gray,  1825. 

calamaria  Agass.         Echinolhrix  calainaris  A.  Agass.,  1 20 
deproBsa  Gray.        Astropyga  pulvinata  Agass.,  94. 
Desorii  Agass.        Eohinothriz  Desorii  Pet.,  1 20. 
dabia  Peters.        Astropyga  putoinata  Agass.,  94. 
major  Bolsche.        Astropyga  radiata  Gray,  94. 
mossambica  Peters.        Astropyga  rcK/ia/a  Gray,  94. 
pulvinata  Agass.        Astropyga  pulvinata  Agass.,  94. 
radiata  Gray.        Astropyga  radiata  Gray,  94. 
spinosvtsima  Agass.        Eohinothriz  turcarum  Pet.,  121. 
subularis  Agass.        Eohinothrix  turcarum  Pet.,  121. 
vennsta  Verrill.        Astropyga  pulrinata  Agass.,  94. 
Atrapns  Trosch.  18;>1. 

grandis  Troscii.        Faorina  ohinensis  Gray,  12a 

Bolbaster  Pomel,  1869. 
Boletia  Des.  1846. 

bizonata  Des.        Toxopnenstea  pUeolus  Agass.,  168. 

granulata  A.  Agass.        Pseudoboletia  grantdata  A.  Agass.,  153. 

heteropora  Des.       Toxopneumtes  pileolus  Agass.,  167. 

mactdata  Des.      -  Toxopnetistes  maculatus  A.  Agass.,  167. 

picta  Verrill.        ToxopnevmtBB  pUeolus  Agass.,  168. 

pUeolus  Des.        ToiLopmoxuttoB  pileolus  Agass.,  167. 

pdizonalis  Mart.        Tozopneostes  pileolus  Agass.,  167. 

radiata  Mart.         Strongylocentrotus  intermedius  A.  Agass.,  164. 

rosea  A.  Agass.        Toxopneu8tes;)i/eo/ti«  Agass,  168. 

viridis  Verrill.        Evechinns  chloroticus  Verrill,  128. 
BotriopyguB  D'Orbig.  1855. 
Bre3rnia  Des.  1847. 

Australasiae  Gray.        Breynia  Australasiae  Gray,  95. 
Crux  Andreae  Agass.        Breynia  Australasiae  Gray,  95. 
Desorii  Gray.        Breynia  Australasiae  Gray,  95. 
Leachei  Gray,  MS.        Breynia  Australasiae  Gray,  95. 
nigra  Per.        Meoma  grandis  Gray,  142. 

Brisaster  Gray,  1855. 

cubensis  Gray.        Meoma  ventricosa  Lutk.,  143. 

fragilis  Gray.        Schizaster  fragilis  Agass.,  157. 

gihberulus  Gray.        Schizaster  gibbemliia  Agass.,  158. 
BriSBOides  Klein,  1734. 
BriSBopBis  Agass.  1840. 

australis  Agass.        Hemiaster  australis  A.  Agass  ,  132. 

cavernosa  Agass.        Hemiaster  cavemosus  A.  Agass.,  1 32. 

excavatus  D.  &  H.        Tripylna  exoavatas  Phil.,  169. 

luzonica  A.  Agass.        Brissopsis  Itizonica  A.  Agass.,  95. 

lyri/era  Agass.  Brissopsis  lyri/era  Agass.,  95. 

parma  Per.  Brissopsis  lyri/era  Agass.,  96. 

Philippii  D.  &  H.        Schizaster  Philippii  A.  Agass.,  158. 

poriferus  Rav.        Agassizia  excentrica  A.  Agass.,  88. 

pulvinata  T^utk.  Brissopsis  lyri/era  Agass.,  95. 

Briflsiopsis  Gray,  1848  (err.  tjp.)  BrissopBiB  Agass. 

lyri/era  Gray,  1848.  Brissopsis  lyri/era  Agass.,  96. 
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BrisBOspatagns  Cott.  1863. 
Brissns  Klein,  1734. 

areolatiis  Yal.        Metalia  stemalis  Gray,  145. 

bioinotoB  Yal.        Metalia  stemalis  Gray,  145. 

ciirinattis  Gray.        Brissus  carinatus  Gray,  96. 

carinaius  Risso.        Brissus  unioolor  Klein,  97. 

columbaris  Gray.        Brissns  unioolor  Klein,  97. 

oolumbarius  Gray.        Brissus  unioolor  Klein,  97. 

compressus  Agass.        Metalia  maculosa  A.  Agass.,  144. 

dimidiatus  Agass.        Brissus  unioolor  Klein,  97. 

fragilis  Due.  o  Kor.        Schizaster  Jragilis  Agass.,  157. 

lyrifer  Forbes.  Brissopsis  lyrifera  Agass.,  95. 

maculos%MS  Leske.        Metalia  maculosa  A.  Agass.  144. 

obesus  Yerrill.        Brissus  obesus  Yerrill,  96. 

ovatus  Leske.        Maietia,planulata  Gray,  140. 

panis  Grube.        Meoma  ventricosa  Lutk.,  143. 

pcctoralis  Agass.        Metalia  pectoralis  A.  Agass.,  144. 

plaoenta  Phil.        Brissus  unioolor  Klein,  96. 

pulvinatus  Phil.  Brissopsis  lyrifera  Agass.,  96. 

Soillae  Agass.        Brissus  unioolor  Klein,  96. 

spatiosus  McCr.        Meoma  ventricosa  Lutk.,  143. 

stemalis  Agass.        Metalia  stemalis  Gray,  145. 

unioolor  Klein.        Brissus  unioolor  Klein,  97. 

ventricosus  Gray.        Meoma  ventricosa  Lutk.,  143. 
BrjrsBiis  Martens,  1869  (err.  tjp.)  Brissns. 

bicinctus  Mart.        Metalia  stemalis  Gray,  145. 

carinatus  Mart.        Brissus  carinatus  Gray,  96. 

compressus  Mart.        Metalia  maculosa  A.  Agass.,  144. 

stemalis  Mart.        Metalia  stemalis  Gray,  145. 

Caenopedina  A.  Agass.  1869. 

oubensis  A.  Agass.        Hemipedina  cubensis  A.  Agass.,  132. 

Calmarins  Gray,  MS. 

annellata  Gray,  MS.        Diadema  setosum  Gray,  104. 
Calveria  Thoms.  1869. 

hystriz  Thoms.        Asthenosoma  hystrix  A.  Agass.,  98. 
Campana  Leske  (V.  P.),  1778. 
Caratonms  Agass.  1840. 
Cardiaster  Forbes,  1850. 
Carduum  Leske  (V,  P.)  1778. 

mnrinum  Leske  (Y.  P.).        Echinus  aoutns  Lam.,  121. 
Cassidnlus  Lam.  1801. 

australis  Lam.        Rhynchopygus  caribaearum  Lutk.,  1 53. 

oaribaearum  Lam.        Rhynchopygus  caribaearum  Lutk.,  153. 

e;uadeloupensis  Duch.        Rhynchopygus  caribaearum  Lutk.,  153. 

^ 

Richardii  DesLong.        Rhynchopygus  caribaearum  Lutk.,  153. 
Cassis  Klein,  1734. 
Catopygns  Agass.  1836. 
Centropygns  Ebray,  1858. 
Centrostephanns  Peters,  1855. 

coronatus  A.  Agass.        Centrostephanus  coronatus  A.  Agass.,  97. 
longispinus  Peters.        Centrostephanus  longispinus  Peters,  98. 
Rodgersii  A.  Agass.         Centrostephanus  Rodgerm  A.  Agass.,  98. 

Chaetodiscus  Lutk.  1864. 

soutella  LiJTK.        Echinarachnius  mirabilis  A.  Agass.,  107. 

Chondrocidaris  A.  Agass.  1863. 

gigantea  A.  Agass.        Phyllacanthus  gigantea  A,  Agass.,  151. 
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CliiTBomelon  Laubb^  1868. 

Ctdarella  Desml.  1837.       Salenia,  155. 

Cidaris  Klein,  1734. 

affinis  Phil.        Dorocidaria  ^/>i/^/a  A.  Ag ass.,  105. 

angolosa  Leske.        Hipponoe  variegata  A.  Aoass.,  135. 

ixnnulata  A.  Agass.         Cidaris  tribuUndes  Blainv.,  99. 

annulata  Gray.        Phyllacanthus  annuli/era  A.  Agass.,  150. 

annuli/era  Agass.        Phyllacanthus  annuli/era  A«  Agass.,  150. 

antillanim  Phil.        Diadema  setosum  Gray,  104. 

araneiformia  Leske.        Eohinothriz  turcarum  Peters,  120. 

assuUUa  pustulosa  Klein.        Arbaoia  pustulosa  Gray,  92. 

Baateri  Leske^t       Echinus  acutaa  Lamk.,  121. 

bispinosa  Agass.        Stephanocidarla  bispinosa  A.  Agass.,  160. 

borealia  D.  &  K.        Dorooidaria  papiliata  A.  Agass.,  105. 

bothryoidea  Klein.     Microcyphus  zigzag  Agass.,  146. 

hothryoides  Agass.    Pletureohiniia  hoOiryoides  Agass.,  152. 

ccUamaria  Blainv.        Echinothrix  calamaris  A.  Agass.,  120. 

calamaris  Leske.        Echinothrix  calamaris  A.  Agass.,  119. 

Callao  Perrier.        Cidaris  Thouaraii  Val.,  98. 

oanalioulatoa  Rouss.  MS.        Phyllaoanthua  dubia  Br.,  150 

oiroinnata  Mart.  MS.        Phyllacanthus  annuli/era  A.  Agass.,  150. 

Danae  Agass.        Cidaris  Thouaraii  Val.,  98. 

diadema  Bl.        Diadema  setosum  Gray,  103. 

dubia  Desml.        Phyllaoanthna  dubia  Br.,  150. 

esculenta  Leake.        Hipponoi  esculenta  A.  Agass.,  135. 

feneatrata  Leske.        Echinometra  subangularis  Desml.,  116. 

flammea  Leske.        ? 

/ustigera  Mart.        Phyllaoanthua  impenalis  Br.,  151. 

Oaimardii  Rouss.  MS.        Phyllaoanthua  imperialis  Br.,  151. 

geranioides  Blainv.        Goniooidaria  geranioides  Agass.,  131. 

granulata  Leske.        Meapilla  globulus  Agass.,  143. 

granulata  Agass.  Holopneustes  poroaiaaimua  Agass.,  136. 

hemiaphaexioa  Leske.        Echinus  esculentus  Linn.,  123. 

hystrix  Bl.        Dorooidaria  papiUata  A.  Agass.,  105. 

imperialis  Gray.        Phyllaoanthua  imperialis  Br.  151. 

Krohnii  Agass.        Phyllacanthus  baculosa  A.  Agass.,  150. 

lima  Val.        Phyllacanthus  baculosa  A.  Agass.,  150. 

longiapina  Phil.        Centroatephanua  longispinus  Pet.,  98. 

lucunter  Leske.        Echinometra  lucunter  Blainv.,  115. 

mammillata  Klein.        Heterooentrotua  mammillatus  Br.,  133. 

mauri Klein.        Phyllaoanthua  imperialis  Br.,  151. 

metularva  Blainv.        Cidaris  metuiaria  Bl.,  98. 

metularia  Lutk.        Cidaris  tribuloides  Blainv.,  99. 

omata  Gray.        Phyllacanthus  annuli/era  A.  Agass.,  150. 

papiliata  Leske.        Dorooidaria  papiUata  A.  Agass.,  105. 

pistiUaris  Bl.        Phyllacanthus  baculosa  A.  Agass.,  150. 

puatuloaa  Leske.        Arbaoia  pustulosa  Gray,  92. 

radiata  Leske.        Aatropyga  radiata  Gray,  94. 

roaaoeua  Rouss.        Phyllacanthus  annuli/era  A.  Agass.,  150. 

rupeatria  Leske.        ? 

aardioa  Leske.        Hipponoe  variegata  A.  Agass.,  135. 

saxatilis  Leske.        Echinus  miliaria  Mull.,  125. 

apinuloaa  Gray.        Goniocidaris  tubaria  Lutk.,  131. 

atellata  Leske.        ? 

Stokeai  Agass.       Dorooidaria />apiiUato  A.  Agass.,  105. 

aubangularia  Leske.        Echinometra  subangularis  Desml.,  116. 

tenuiapina  Phil.        Diadema  setosum  Gray,  103. 

Thouaraii  Val.        Cidaris  Thouaraii  Val.,  98 

toreumatioa  Klein.        Temnopleurua  tareumaticus  Agass.,  166. 
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Cidaris  Klein,  1734  (continued). 

trihuloides  Blainv.         Cidaris  irihxdoides  Bl^  99. 

tubaria  Aoass.         Ganiocidaris  tubaria  LUtk.,  131. 

variegata  Leske.        Hipponoe  variegata  A.  Agass.,  135. 

verticillata  Desml.        Phyliacanthus  verticiUata  A.  Agass.,  151. 

violaoea  Lebkb.        Colobooentrotua  atratus  Br  ,  102. 
Cidarites  Leske,  1778. 

annnlifera  Lam.        Phyliacanthus  annulifera  A.  Ac  ass.,  150. 

baoulosa  Lam.        Phyliacanthus  baculosa  A.  Agass.,  150. 

biapinosa  Lam.        Stephanooidaris  bispinosa  A  Agass.,  160. 

calaxnaria  Lam.        Echinothrix  calamaris  A.  Agass.,  120. 

diadema  Lam.        Diadema  setosum  Gray,  1 03. 

dubia  Desml.        Phyliacanthus  dubia  Br.,  150. 

geranioides  Lamk.        Goniocidarls  geranioiden  Agass.,  131. 

hystriz  Lamk.        Dorocidaris /7a/>t2/^a  A.  Agass.,  105. 

imperlalis  Lamk.        Phyliacanthus  impericdis  Bk.,  151. 

metularia  Lamk.        Cidaris  metularia  Bl  ,  98. 

papillaris  Mich.        Phyliacanthus  baculosa  A.  Agass.,  150. 

papillata  Desml.        Dorocidaris  papillata  A.  Agass.,  105. 

piatillaris  Lam.        Phyliacanthus  baculosa  A.  Agass.,  150. 

pulvinata  Lam.        Astropyga  pulvinata  Agass.,  94. 

radiata  Lam.        Astropyga  radiata  Gray,  94. 

spinosissima  Lam.        Echinothrix  turcarum  Pkt.,  1 20. 

subularis  Lam.        Echinothrix  turcarum  Pet.,  121. 

tribuloides  Lam.        Cidaris  trihuloides  Bl.,  99. 

tubaria  Lam.        Goniocidaris  tubaria  Lutk  ,  131. 

verticillata  Lam.        Phyliacanthus  verticiUata  A.  Agass.,  151. 

Cladosalenia  A.  Agass.  MS.       Farasalenia,  147. 
Claviaster  D*Orbio.  1855. 
Clypeaster  Lam.  1801. 

albolineatus  Mich.  MS.        Echinanthus  rosaceus  Gray,  106. 
ambigena  Mich.        Clypeaster  subdepressus  Agass.,  101 
amhigenus  Bl.        Clypeaster  humilis  A.  Agass.,  1 00. 
Australiae  Mich.  MS.        Echinanthus  testudinarius  Gray,  107. 
Desorii  Mich.  MS.        Echinanthus  testudinarius  Gray,  107. 
guadeloupensis  Mich.  MS.        Clypeaster  subdepressus  Agass.,  101. 
humilis  A.  Agass.        Clypeaster  humilis  A.  Agass.,  100. 
incurvatus  Desml.        Echinanthus  rosaceus  Gray,  106. 
laganum  Lam.         Laganum  Bonani  Kl.,  137. 
oviformis  Lam.        Echinolampas  ovi/onnis  Gray,  114. 
parvus  DucH.        Echinanthus  rosaceus  Gray,  106.     *" 
pentaporus  Lam.        Mellita  testudinata  Kl  ,  142. 
placunarius  Agass.        Clypeaster  humilis  A.  Agass.,  100. 
prostratus  Ray.        Clypeaster  subdepressus  Agass.,  101. 
Rangianus  Desml.        Clypeaster  subdepressus  Agass.,  101. 
reticulatus  Desml.        Clypeaster  scuti/ormis  Lamk.,  101. 
Riiaei  Lutk.        Clypeaster  rotundus  A.  Agass..  100. 
rosaceus  Lam.        Echinanthus  rosaceus  Gray,  106. 
rotundus  A.  Agass.        Clyjyeaster  rotundus  A.  Agass.,  100. 
Rumphii  Desml.        Clypeaster  humilis  A.  Agass.,  100. 
Saisseti  Mich.        Ch/peaster  humilis  A.  Agass.,  100. 
^  scuti/ormis  Lam.        Clypeaster  scuti/ormis  Lamk.,  100. 

speciosus  Verrill.        Echinanthus  testudinarius  Gray,  107. 
subflepressus  Agass.         Clypeaster  sulnlepressus  Agass.,  101. 
testudinarius  Mart.        Echinanthus  testudinarius  Gray,  106. 
tumidulus  Mt)LL.        Echinanthus  testudinarius  Gray,  106. 

ClypeolampaB  Pomel,  1869. 
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ClypeopygOB  D*Orbig.  1856. 
Cljpmm  Klein,  1734. 
CodechiniiB  Des.  1855. 
CodiopeiB  Agass.  1840. 
CoeloplenniB  Agass.  1840. 

MaiUardi  A,  Agass.        Coelopleurus  MaUlardi  A.  Agass.,  102. 
■p.  A.  Agass.        Coelopleurus  floridanus  A.  Agass.,  102. 
floridanns  A.  Agass.        Coelopleurus  floridanus  A.  Agass.,  102. 

CoUyrites  Desml.  1835. 
ColobocentrotiiB  Br.  1835. 

atratus  Br.        ColobooentrotuB  atratus  Br.,  102. 
Zieskei  Br.       Colobooentrotus  atratus  Br.,  103. 
Leskei  A.  Agass.        Colobooentrotus  Mertensli  Br.,  108. 
Mertensii  Br.        Colobocentrotns  Mertensli  Br.,  108. 
pedifer  Br.        Colobooentrotus  airatus  Br.,  103. 
Quoyi  Br.        Colobooentrotus  atratus  Br.,  103. 

Colobocentms  Gray,  1840  (err.  typ.)  ColobocentrotiiB  Br. 

atratus  MCll.        Colobooentrotus  atratus  Br.,  102. 
Cometa  Leske  (V.  P.).  1778. 

magna  Leske  (V.  P.).        Astropyga  radiata  Gray,  94. 

parva  Leske  (V.  P.).        V 
ConocljrpoB  Agass.  1839. 
ConnliiB  Klein,  1734. 
CoptOBoma  Des.  1855. 
Cottaldia  Des.  1855. 
Cmstulimi  Trosch.  1868. 

gratnlans  Trosch.        Astriolsrpeos  Bd[anni  Yerrill,  98. 
Cryptopora  Mich.  MS. 

Australiae  Mich.  MS.        Sphaerechinus  Australiae  A.  Agass.,  159. 

Cydaster  Cott.  1856. 

Cypkosoma  (AgaSB.)  1840  (non  Mann.). 

C]rrtoma  M'Clell.  1840. 

Dendraster  Agass.  1847. 

excentricus  Agass.        Echinarachnius  excentricus  Yal.,  107. 

Desorella  Cott.  1855. 

Desoria  (Cott.)  1855  (non  Agass.  nee  Gray). 

Desoria  (Ghray)  1851  (non  Agass.  nee  Cotteau). 

australis  Gray.        Linthia  australis  A.  Agass.,  188. 

nodosa  Yerrill.        Linthia  australis  A.  Agass.,  188. 

Diadema  Schynv.  1711. 

antillanun  Phil.        Diadema  setosum  Gray,  104. 
calamare  Mart.        Echinoihnx  calamaris  A.  Agass.,  1 20. 
calamaria  Gray.        Echinothrix  calamaris  A.  Agass.,  120. 
De^jardinsii  Mich.        Bohinothriz  turcarum  Pkt.,  121. 
Desmarestii  Desml.        Stomopneustes  variolaris  Agass.,  161. 
enropaeum  Agass.        Centrostephanus  longispmus  Pkt.,  98. 
globnlosnm  A.  Agass.        Diadema  setosum  Gray,  104. 
Zaamarokii  Rouss.        Diadema  setosum  Gray,  104. 
longispina  Phil.        Centrostephanus  kmgispinus  Pet.,  98. 
mezioannm  A.  Agass.        Diadema  mexicanum  A.  Agass  ,  108. 
nudum  A.  Agass.        Diadema  setosum  Gray,  104. 
pauoispinum  A.  Agass.        Diadema  setosum  Gray,  104. 
pseudosavignjri  Mich.  MS.        Diadema  setosum  Gray,  104. 
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Diadema  Sciitnv.  1711  (continued). 

pulvincUum  Agass.        Astropyga  pulvinata  Agabs.,  94. 
radiaium  Desml.        Astropyga  radiata  Gray,  94. 
Savignyi  Mich.        Diadema  setomm  Gray,  104. 
selosa  (Gray).        Diadema  setosum  Gray,  104. 
spinosissimum  Agass.        Echinothriz  turcarum  Pet.,  120. 
■tellatum  Desml.        ? 

subulare  Agass.        Echinothrix  turcarum  Pkt.,  121. 
tenoiapina  Phil.        Diadema  setosum  Gray,  104. 
turcarum  Desml.        Diadema  setosum  Gray,  104. 
tnrcamm  Schynv.        Echinothrix  turcarum  Pet.,  120. 

DiademopeiB  Des.  1855. 

Diplocidaris  Des.  1854. 

Diplopodia  McCoy,  1844. 

Diplophoms  Des.  1856  (err.  typ.  Diploporns  Trosch.  MS.). 

Diplopoms  Trosch.  MS. 

pyramidatuB  Trosch.        Salmacis  sulcata  Agass.,  156. 
Discaster  Mich.  MS. 

Bemardi  Mich.  MS.        Sphaerechinus  pulcherrimus  A.  Agass.,  160. 
Discoidea  Gray,  1825  (err.  tjp.  Discoides  Kl.> 
Discoides  Klein,  1734. 
Dorocidaris  A.  Aoass.  1869. 

abjTssicola  A.  Agass.        Dorocidaris  papillata  A.  Agass.,  105. 

affinis  A.  Agass.        Dorocidaris  papillata  A.  Agass.,  105. 

hystrix  A.  Agass.        Dorocidaris  papillata  A.  Agass.,  105. 

papillata  A.  Agass.        Dorocidaris  j9a/>ttfato  A.  Agass.,  105. 

I>3rsa8ter  Agass.  1836. 

Echinanans  Gray,  1825  (err.  typ.  Echinonens). 

cyclostdmus  Gray.     Echinoneus  cyclostomus  Lrske,  118. 

Echinanthites  Leske,  1778. 
Echinanthns  Breyx.  1732. 

ambigena  Gray.        Clypeaster  humilis  A.  Agass.,  100. 
Australasiae  Gray.        Echinanthus  testudinarlus  Gray,  106. 
Coleae  Gray.         Clypeaster  scutiformis  Lamk.,  99. 
axplanatus  Gray.        Clypeaster  humilis  A.  Agass.,  100. 
humile  Leske.        Clypeaster  humilis  A.  Agass.,  100. 
oblongus  Gray.        Clypeaster  scutiformis  Lamk.,  101. 
orientalis  D'Orbig.        Eohinolampas  oviformis  Gray,  115. 
ovalis  GuALT.        ? 
^  ovatus  Leske.        Echinolampas  oviformis  Gray,  114. 

oviformis  D'Orbig.        Echinolampas  oviformis  Gray,  115. 
parvus  Gray.        Echinanthus  rosaceus  Gray,  106. 
placunarius  Gray.        Clypeaster  humilis  A.  Agass.,  100. 
productus  Gray.        Clypeaster  humilis  A.  Agass.,  100. 
rangianus  Mull.         Clypeaster  suhdepressus,  Agass  ,101. 
Richardii  D*Orbig.         Echinolampas  Hellei  Val.,  114. 
rosacetw.  Gray.         Echinanthus  rosaceus  Gray,  106. 
scutiformis  Gray.         Clypeaster  scutiformis  Lamk.,  101. 
subdepressus  Gray.     Clypeaster  subdepressus  Agass.,  101. 
testudinarius  Gray.        Echinanthus  testadinaTivm  Gray,  106. 

Echinarachnins  Leske,  1778. 

asiaticus  Mich.  Echinarachnius  penrna  Gray,  108. 

atlanticiui  Gray.        Echinarachnius  parma  Gray,  108. 
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BchinaraclmiiiB  Leskr,  1778  (continued). 

Australiae  Mich.        Echinarachnius  parma  Gray,  108. 
excentricus  Val.         Echinarachmus  exceniricus  Val.,  107. 
latimmwt  Agass.        dypeaster  humilis  A.  AoASS.,  99. 
mirabilis  A.  Agass.        Echinaracknius  mirabilis  A.  Agabs.,  107. 
parma  Gray.        Echinarachmus  parma  Gray,  107. 
placenta  Leske.        Arachnoides  placenta  Agass.,  90. 
placunarius  Agass.        Clypeaster  humilis  A.  Agass.,  100. 
Rumphii  Aqa88.        Echinarachmus  parma  Gray,  108. 
iindulatiis  Mien.        Echinarachmus  parma  Gray,  lOS. 
Zelandiae  Gray.        Arachnoides  placenta  Agass^  90. 

Echiaianthns  Conrad  (err.  tjp.  EchinanthiiB). 
Echinites  Lkske,  1778. 
Echinobrissns  Breyx.  1732. 

recens  D'Orbig.        Echinobnssus  recens  D^Orbig.,  108. 
Echinocardium  Leske  (V.  P.),  1778. 
Echinocardinm  Gray,  1825. 

atropos  Gray.        Moira  atropos  A.  Agass.,  146. 

australe  Gray.        Echinocardium  australe  Gray,  109. 

cordatus  Gray.    Echinocardium  cordatum  Gray,  109. 

flavescens  A.  Agass.        Echinocardium  Jlavescens  A.  Agass.,  110. 

gUbhosum  Gray.        Echinocardium  mediterraneum  Gray,  110. 

laevigaster  A.  Agass.        Echinocardium  pennatifidam  Norm.,  111. 

Kurtzii  A.  Agass.        Echinocardium  cordatum  Gray,  110. 

mediterraneum  Gray.        Echinocardium  mediterraneum  Gray,  110. 

orthonotus  Conrd.        Echinocardium  pennatifidain  Norm.,  111. 

ovatum  Gray.        Echinocardium  Jlavescens  A.  Agass.,  110. 

pennatifiduni  Norman.        Echinocardium  pennatifidum  Norm.,  111. 

pusiUus  Gray.        Echinocardium  cordatum  Gray,  109. 

Seba  Gray.        Echinocardium  cordatum  Gray,  109. 

Stimpsoni  A.  Agass.        Echinocardium  australe,  Gray,  109. 

Zealandicnm  Gray.        Echinocardium  australe  Gray,  109. 

Bchinocidaris  Desml.  1835. 

aequiluberculata  Desml.        Arbacia  pustulosa  Gray,  92. 
Daviflii  A.  Agass.        Arbacia />tinc/ii/a/a  Gray,  91. 
Dufresnii  Desmi<.        Arbacia  Dufresnii  Gray,  91. 
grandinosa  Agass.        Arbacia />ti«(uto»a  Gray,  92. 
inciaa  A.  Agass.        Arbacia  steUata  Gray,  98. 
loculata  Desml.        Arbacia  pustulosa  Gray,  92. 
longispina  Lutk.        Arbacia  stellata  Gray,  98. 
nigra  Agass.        Arbacia  nigra  A.  Agass.,  91. 
punctukua  Desml.        Arbacia  punc/u/a/a  Gray,  91. 
pustulosa  Desml.        Arbacia  nigra  A.  Agass.,  91. 
pustulosa  Agass.        Arbacia  pustulosa  Gray,  92. 
Schythei  Phil.        Arbacia  Dufresnii  Gray,  91. 
■inensis  Mich.  MS.        Arbacia  pusttdosa  Gray,  92. 
spatuligera  Agass.        Arbacia  spatuligera  A.  Aqass.,  98. 
SteUata  Desml.        Arbacia  stellata  Gray,  98. 

EchinoclypeiiB  Blaixv.  1830. 

Echinoconitee  Bretn.  1732. 

EchinoconiiB  Breyn.  1732. 

Echinocorys  Breyn.  1732. 

Echinocorjrtes  Leske,  1778. 

BchinocxiniiB  Agass.  1836. 

BchinocyamiiB  Van  Phel.  1774. 

anguloaus  Leske.       Echinoeifamus pusiUus  Gray,  111. 
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BchinocyamiiB  Van  Phil.  1774  (continued). 

atutralis  AoASS.        Filmktria  australis  Desml.,  1 29. 
cor  ranaa  Leske.        nbularia  ovulwn  Lamk.,  ISO. 
oor  ranintun  Leske.        Fibalaria  ovulum  Lamk.,  ISO. 
oraniolaris  Leske.        Fibtilaxia  omdum  Lamk.,  129. 
aquinus  Leske.        Fibalaria  ovulum  Lamk.,  ISO. 
arvnm  Leske.        Fibalaria  ovulum  Lamk.,  129. 
inaqaalis  Leske.        Fibalaria  ovulum  Lamk.,  ISO. 
lathyma  Leske.        Fibalaria  omdum  Lamk.,  129. 
minimas  GiR.        EchinocyamuspwdUui  GviX\^\l\, 
minutus  Bl.        Echinocyamus  pusillus  Gray,  111. 
naclaooeraai  Leske.        Fibalaria  ovulum  Lamk-,  129. 
ovalis  Leske.        Echinocyamus  pusillus  Gray,  111. 
ovatos  Leske.        Fibalaria  ovulum  Lamk.,  180. 
ovulum  Gray.        Fibalaria  ovulum  Lamk.,  ISO. 
parthanopaeas  Costa.        Echinocyamus  pusillus  Gray,  111. 
pusillus  Gray.        Echinocyamus  pusillus  Gray,  111. 
speciosaa  Costa.        Echinocyamus  pusillus  Gray,  111. 
tarentina  Gray.        Echinocyamus  pusillus  Gray,  111. 
irigona  Gray.        Fibalaria  ovulum  Lamk.,  129. 
taroicaa  Leske.        Fibalaria  ovulum  Lamk.,  129. 
vertioa  oantrali  Lehke.        Fibalaria  ovulum  Lamk.,  129. 
viola  Leske.        Echinocyamus  pusillus  Gray,  HI. 

BchinocyphiiB  Cott.  1860. 
Echinocjrstites  Thom.  1861. 
Echinodiadema  Verrill,  1867. 

ooronata  Verrill.        Centrostephanus  coronatus  A.  Aoass.,  97. 
Echinodiadema  (Cott)  1869  (non  Verrill). 
Echinodiscoides  Leske  (V.  P.)  1778. 
BchinodisciiB  Breyn.  1732. 

Augusti  D'Orb.        Rotala  Aagaati   Kl.  154. 
aaritaa  Leske.        Echinodiscus  aaritaa  Leske,  112. 
bijissa  Gray.        Echinodvicus  aaritaa  Leske,  1 1 S. 
biforis  A.  Agass.        Echinodiscus  biforis  A.  Agass.,  118. 
bifora  Gray.        Echinodiscus  biforis  A.  Agass.,  118. 
biaperforataa  Leske.        Echinodiscus  biforis  A.  Agass  ,118. 
dentataa  Leske.  ,     Rotala  Ramphii  Kl.,  155. 
deoieadigitataa  Leske.        Rotala  Aagaati  Kl.,  154. 
digitata  Gray.        Rotala  Ramphii  Kl.,  155. 
amarginataa  Leske.        Encope  emarginata  Agass.,  12^. 
inaaritaa  Leske.        Echinodiscus  aaritaa  Leske,  1 1 2. 
laevus  A.  Agass.        Echinodiscus  laevis  A.  Agass.,  118. 
laganam  Leske.        Laganam  Bonani  Kl.,  187. 
latissimus  Bl.        Clypeaster  humilis  A.  Agass.,  100. 

maiimus Breyx.        Arachnoides  placenta  Agass.,  90. 

ootieadigitataa  Leske.        Rotala  Aagaati  Kl.,  154. 
octodactylus  GRJiY,        Rotala  Aagaati  Kl.,  154. 
orbicalaria  Leske.        Peronella  orbicularis  A.  Agass.,  149. 
parma  Bl.        Echinarachnius  parma  Gray,  107. 
placenta  Blainv.        Arachnoides  placenta  Agass.,  90. 
placunarius  Bl.        Clypeaster  humilis  A.  Agass.,  100. 
qaaterperforataa  Leske.        Encope  emarginata  Agass.,  126. 
qainqaieaperforataa  Leske.        Mellita  teatadinata  Kl.,  142. 
reticulatus  Leske.        Clypeaster  scutifonnis  Lamk.,  101. 
Rumphii  Bl.        Echinarachnius  parma  Gray,  108. 
Rumj^U  De8.        Rotala  Ramphii  Kl.,  155. 
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ISchinodiflCIUI  Bretn.  1730  {continued). 

■eziesperforatuB  Leske.        Metlita  sexfpris  A.  Agasb.,  141. 

subrotundus  Gualt.        ? 

tenuissima  Gray.        Echinodiitcus  laevis  A.  AoASS.,  118. 

truncata  Gray.        Echinodiscus  laevis  A.  Aoass.,  118. 
Echinoylycus  Leske  (V.  P.  )  1778. 

auritus  Leske  (V.  P.).        Echinwliscus  aarituB  Leske,  112. 

cyclopora  Gray.        Encope  micropora  Agass.,  127. 

Jrondosus  Leske  (V.  P.).        Eticope  emarginata  Agass.,  127. 

grandis  Gray.        Bncope  grandis  Agass.,  127. 

inauritus  Leske  (V.  P.).        Echinodiscus  anxltiui  Leske,  1 1 2. 

irregtdaris  Leske  (V.  P.).        Echinodiscus  laevis  A.  Agass.,  118. 

Mique  Leske  (V.  P.).        Encope  emarginata  Agass.,  127. 

obhngus  D.  &  H.        Encope  emarginata  Agass.,  127. 

ovalis  Leske  (V.  P.).         Clypeaster  scuti/ormis  Lamk.,  101. 

pentagonus  Leske  (V.  P.).        Clgpecutter  scuti/ormitt  Lamk.,  101. 

perspectiva  Gray.        Encope  micropora  Agass.,  1 28. 

Stokesii  Gray.        Mellita  Stokesii  A.  Agass;,  141. 

Bvhclawus  D.  &  H.        Encope  emarginata  Agass.,  127. 

tetrapora  Gray.        Encope  micropora  Agass,  128. 

Valenciennesii  D.  &  H.        Encope  emarginata  Agass.,  127. 

BcUnolampaB  Gray,  1825. 

Bottaa  PoMEL.        Echinolampa^  oviformis  Gray,  114. 
caratomoides  A.  Agass.        Echinolampas  depressa  Gray,  114. 
cycloBtomuB  Per.        Echinolampas  oviformis  Gray,  114. 
depresBiiB  Gray.        Echinolampas  depreasa  Gray,  114. 
Hellei  Val.        Echinolampas  Hellei  Val.,  114. 
LauriUardi  (DesmL).        Echinolampas  Hellei  Val.,  114. 
orientalis  Gray.        Echinolampaa  oviformis  Gray,  114. 
oviformis  Gray.        Echinolampaa  oviformis  Gray,  114. 
Rangii  Desml.        Echinolampas  Hellei  Val.,  114. 
Richardi  (DesmL).        Echinolampas  Hellei  Val.,  114. 

Echinometra  Rondelet,  1554.       Bretx.  1732,  Gray,  1825. 
acufera  Bl.        Echinometra  subangidaris  Desml.,  116. 
acufera  A.  Agass.        Echinometra  lucunter  Blainv.,  11  Si. 
arbacia  Lutk.        Parasalenia  gratiosa  A.  Agass.,  148. 
atrata  Gray.        Colobocentrotus  atratus  Br.,  102. 
Blainvillii  Desml.        Heterocentrotus  mammillatus  Br.,  134. 
bninea  A.  Agass.        Echinometra  lucunter  Blainv.,  115. 
carinata  Bl.        Heterocentrotus  mammillatus  Br.,  1 38. 
oomplanata  Mich.  MS.        Echinometra  suhangularis  Desml.,  117. 
compressa  Gualt.        ? 

coronata  Bl.  MS.        Heterocentrotus  mammillatus  Br.,  1 83. 
Drdbachiensis  Gray.        Strongylocentrotus  DrUbachiensis  A.  Agass.,  1B2. 
depressa  Bl.  MS.        Heterocentrotus  mammillatus  Br.,  133. 
digitata  Petit.        Cidaris  metularia  Blainv.,  98. 
grisea  Gray.        Amblypneustes  griseus  Agass.,  89. 
heteropora  Agass.        Echinometra  lucunter  Blainv.,  115. 
globosa  Gualt.        ? 

latefasciata  Leske  (Y.  P.).        Phyllacanthus  imperialis  Br.,  151. 
Leschenaulti  Bl.        Stomopneustes  varidaris  Agass.,  161 
limda  Gray.        Strongylocentrotus  lividus  Br.,  164. 
lobata  Bl.        Echinometra  suhangularia  Desml.,  116. 
lucunter  Gray.        Echinometra  subangularis  Desml.,  116. 
lucunter  Blainv.        Echinometra  lucunter  Blainv.,  115. 
longispina  Gray.        Echinostrephus  molare  A.  Agass.,  119. 
maerostoma  A.  Agass.        Echinometra  macrostuma  A.  Agass.,  116. 
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Edlinometra  Rondelet,  1554  (conlinutd). 

mammUtata  Gkay.        H«UTooentrotiu  mammiOaiut  Bb.,  18S. 

Maugei  Bl.         Eckinometra  lubangiiiarU  Desml.,  116. 

Malkaei  AoASS.         Echinomelra  obhnga  Aoash.,  Ilti. 

Mathaei  Bi..         Eehinomeira  lucwiler  Bi.ainv.,  116. 

Merlensii  Debml.         Colobooenttotoa  llartenaii  Br..  103. 

Mlohellnl  Deb.         Eckinometra  tubangularu  Dehul.,  IIG. 

Hichelini  LiiTK.         EcAaiomelra  viildia  A.  AoABH.,  1 1 T. 

mlorotnlMrottlata  A.  Aoass.        Echinometra  lucunter  Bl.,  114. 

miliaru  Gray.        EchiauA  miliaxia  Mijix,  125. 

minula  Gray.        Echinu*  aaguitmis  A.  Agass.,  123. 

mola  Gray.        Echinotirepkut  moiare  A.  Aoabs.,  119. 

nlgiiiiR  GiR.         Eehinomeira  tvbangularii  Debul.,  116. 

oNonga  Bl.         Eehinomeira  oblonga  Blainv.,  116, 

ovalii  Bkeyn.        ? 

ovum  Gkat.         Ambtgpneutta  ovum  Agass.,  S9. 

paliida  Gray.         Amhlypneustei patlidm  Val.,  89. 

parnilaberciiiata  Gray.         Eehittua  microtaberonlRtoa  Blaimv.  134. 

paucituberculata  Gray.         Stomopnenatea  vuriolarit  Aoasb.,  161. 

pedi/era  Bl.         ColobooflntrotoB  alratui  Br.,  102. 

plaoa  A.  Aoass.        Eehinomeira  -riildla  A.  Aoass.,  IIT. 

Poitetlsii  Desml.        Heteroceotrotaa  mammUlaliu  Br.,  133. 

pogloiilfent  Desml.         Heterocentrotiu  Irigonariia  Br.,  134. 

Qiwyii  Bl,         ColobooentrotUB  atraiia  Br.,  103. 

mploolK  A.  AOASB.         Eehinomeira  Von  Bnmtl  A,  AoABB.,  117. 

telota  MilU-         Echinoeyamus pvtUlia  Gray,  111. 

setoaa  Ku»ph.         EekinoxIrephuM  moiare  A.  Agash.,  113. 

tiAangularin  Debmi..         Eehinomeira  tubangidarin  Dksml,  116. 

tvbglobiformii  Gray.         Sphaerechinat  granvlarij  A.  AoASS.,  160. 

«iiirofuni/a  Leske  (V.  P.).         Cidarit  metularia  Bl..  98. 

Irigonaria  Bl.         HetaiOoentrotuB  trigonariut  Br.,  134. 

lubertulala  Gray.        StroiiK7loceiitrota«  liibereutalu*  3r.,  IGfi. 

Van  Bnmti  A.  Aoass.         Eehinomeira  Van  Bmnti  A.  Aoaijb.,  1 1 7. 

variolaris  Gray.        BtomopnanstM  nttriotariii  Agass,,  161. 

vlolao«a  Bl.  MS.      Het«roa«ntrotiu  Irigonariia  Br.,  134. 

viridlR  A.  Aoabs.         Eehinomeira  viildia  A.  Aoass.,  1 1 7. 

Echlnometrites  Lano.  1756. 
Eehinomxtra  Leske  (V.  P.),  1778. 
Echlnoiuiiis  Van.  Phel.  1801. 

oonformiB  Des.        £cAint>neW  Mmi^tinaru  Lahk.,  118. 

oraaaiu  Aoass.        Echinoni'ua  oyoloatomua  Lkske,  1 18. 

ornolataa  Aoass.         Echinoneus  oyoloBtomna  Leskk,  118. 

oyoloBtomoa  Leske.     Eckinoneu*  ojoloatomna  Leske,  117. 

•iBgaiu  Deb.         Echinoneus  leviitunarii  IiAMK.,  118. 

gibbosuH  Lam.         Echinoiieia  lemilunariM  Lamk.,  118. 

minor  Lkbee.         EehinonHun temilunarii  Lamx.,  IIS. 

minor  Mart.        EchinonHut  eyotostomna  Licskk,  1 18. 

temilunarie  Lau.         EehinonJint  temilunari*  Lamk  ,  1 18. 

•orialla  Des.        Eehinoneti»  oyoloatomns  Leske,  118. 

ventriooana  Agass.        fcAtnmeiw  oyoloatomua  Leske,  118. 
Echinopedlna  Cott.  18G6. 
£chtn<^hora  Leske  (V.  P.)  1778. 
Echinoplacot  Leske  (V.  P.)  1778. 
EchinopslB  Agasb.  1840. 
Eckinorhodum  Leske  (V.  P.)  1778 
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Eehinosinus  Lrskr  (V.  P.),  1778. 
Echinospatagns  Bbeyn.  1732. 

cordiformis Bretn.        Echinocardium  cordatum  Gray,  1 09. 

cordiformis Gualt.        Metalia  stemalis  Gray,  145. 

ovalis Gualt.        Brissus  carinatus  Gray,  96. 

Echinostrephns  A.  Aoass.  1863. 

acioulatos  A.  Agass.        Echinostrephus  molars  A.  Agass.,  119. 
molare  A.  Agass.        Echinostrephus  molare  A.  Agass.,  119. 

Echinothriz  Petebs,  1853. 

aequcUis  Bolsche.        Echinoihrix  calamaris  A.  Agass.,  120. 
annellata  Pet.        Eohinothrix  Desorii  Pet.,  120. 
aperta  A.  Agass.        Echinoihrix  calamaris  A.  Agass.,  120. 
calamaria  Pet.        Echinoihrix  calamaris  A.  Agass.,  119. 
cincta  Bolsche.        Bohinothrix  turcarum  Pet.,  121. 
clavata  Bolsche.        Eohinothruc  Desorii  Pet.,  120. 
Desorii  Pet.        Eohinothrix  Desorii  Pet.,  120. 
Peteraii  Bolsche.        Eohinothrix  turcarum  Pet.,  121. 
Boutata  A.  Agass.        Eohinothrix  Desorii  Pet.  120. 
spinosissima  Pet.        Eohinothrix  turcarum  Pet.,  121. 
subularis  Pet.        Eohinothrix  turcarum  Pet.,  121. 
turcarum  Pet.        Eohinothrix  turcarum  Pet.,  120. 
turcarum  Bolsche.        Echinoihrix  calamaris  A.  Agass.,  120. 

Echinothnria  Woodw.  1863. 

Echinotrochus  Leske  (V.  P.)  1835. 

octodactylus  Gray.        Rotula  Aagnatii  Kl.,  154. 
octodigitatus  Leske  (V.  P.).        Rotula  Aagnatii  Kl.,  154. 
per/oratus  Leske  (V.  P.).        Mellita  sexfoiis  A  Agass.,  141, 

Echinns  Rondelet,  1554.        (Linn.  1758.) 

aoioulatuB  D.  &  H.        Strongylocentrotus  Gaimardi  A.  Agass.,  1 68. 

aonfer  Bl.        Echinometra  subangularis  Desml.,  1 1 6. 

aoutna  Lam.        Echinus  aoutna  Lamk.,  121. 

aequituberoulatas  Bl.        Arbaoia  pustulosa  Gray,  92. 

albidua  Agass.        Sphaereohinua  granulans  Des.,  160. 

albua  Molina.        Strongylocentrotus  albus  A.  Agass.,  162. 

angoifer  Desml.        Stomopneuates  variolaris  Agass.,  161. 

angulosus  Gmel.        Hipponoe  variegata  A.  Agass  ,  135. 

angulosus  A.  Agass.        Echinus  angulosus  A.  Agass.,  122. 

araneiformis  Gmel.        Eohinothrix  turcarum  Pet.,  120. 

aaanlatoa  Gmel.        ? 

atratua  Lin.        Colobooentrotoa  atratus  Br.,  102. 

attenuatoa  Desl.        ? 

aurantiaooa  Bl.        Echinus  esculentus  Linn.,  123. 

auritus  Gmel.        Echinodiscus  auritua  Leske,  112. 

Basteri  Maitl.        Echinus  aoutna  Lamk.,  121. 

Basteri  Gmel.        ? 

biforia  Gmel.        Echinodiscus  bi/oris  A.  Agass.,  118. 

BUdnvillii  Desm.         Toxopneustes  variegatus  A.  Agass.,  168. 

breviapinoaua  Risso.        Sphaerechinus  granulans  A.  Agass.,  160. 

bnibniua  Gmel.        Fibnlaria  ovulum  Lamk.,  180. 

oalamariua  Gmel.        Echinothrix  calamaris  A.  Agass.,  119. 

oalamaria  Pall.        Echinoihrix  calamaris  A.  Agass.,  119. 

oarinatua  Blainv.        Haterooentrotua  mammillatus  Baf,  188. 

oarinatua  Gmrl.        Bnssus  carinatus  Gray,  96. 

oentralia  Gmel.        Fibnlaria  ovulum  Lamk.,  180. 

ohlorooentrotua  Br.        Strongylocentrotus  Dr&bachiensis  A  Agass.,  162. 

ohlorotloua  Yal.        Brdohinna  chloroticus  Vebrill,  128. 

Moroticus  Stimp.        Strongylocentrotus  Dr&bachiensis  A  Aoass.,  168. 
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oldula  Lin.         Fhyllaoanthiu  impmalii  Bb.,  191. 
oompUnato*  Val.        Btrongrlooentrotos  Itmtfui  Br.,  164. 
oonoavtu  Aoabb.        Btrongrlooantrotaa  lividv*  Bb.,  164. 
oonloiw  Tbosch.  MS.         Slronffylocenlrotun  gtbhoiu*  A.  AOASB.,  164. 
eoniformi*  Leske  (V.  P.).         HipponaS  eieiJenla  A.  AOABB.,  135. 
oorOQBlU  Leske.         BoUnothrlac  lurcarum  Pet.,  120. 
ooTdatus  Fehn.         Echinocardium  cordalum  Grat,  109. 
craaiolari*  Ghbl.         FibnlailA  ovulum  Laus.,  129. 
Cjldoilomiu  Gmel.         EckinonJiui  oyolOBtomtia  Lebkk,  118. 
decemradiatut  Lebke  (V.  P.).        Hipponoi  tueidenta  A.  Aqabs.,  IS&. 
deooratoa  Aoabb.        Eehinvt  miorotnbaronlatna  Bl.,  124. 
daoadaotylos  Gmel,        Rotnla  AngustU  Kl.,  154. 
Delalandi  Yal.         Strongylocer^rottu  euryOtntgrtmanttt  A.  AOABS.,  163. 
depraiu*  Mica.  MS.        EchmuM  etctdetiiut  Link.,  I!2. 
depreaatu  Bl.         Toxopntui(e»  tnaculaiu*  A.  Aoabs.,  167. 
dqirtttut  G.  0.  Sarb.        Eehinui  norrsgiQaa  Ddb.  o.  Kor.,  13d. 
diadama  Lin.        Eohiaothrlx  turcarvm  Pet.,  1 20. 
dlajanotna  Mart.         Strongylocenlrvtta  deprana  A.  AaASS.,  162. 
Drobaohlanila  MOll.        Strongj/locentrotui  DrUbaehietuu  A.  Aoabb.,  16S. 
Dnbenli  Asabb.        Slnmgyloeentrotut  DrBbmAietmt  A.  Aqabs.,  1G>. 
dubina  Bl.        Sphaereekima  gramJarii  A.  AoAsa.,  160. 
Dnfraaali  Bi-        Arbada  Dufitmii  Urat,  SI. 
•legana  Debl.        Tamnoplaariu  foreumalkut  AoASS.,  166. 
tUgant  D.  &  K.         Echiniu  tkgans  DiJa.  o.  K6s.,  122. 
tmarginatui  Gmel.        Eneope  emari/inala  Aoabb.,  127. 
equmu*  Gmel.        Fibulaila  ovidum  Lamk.,  130. 
eqaltnbeionlatna  Bl.         Sphaerechmtu  granvlaTU  A.  AoAss.,  160, 
ervwn  Gmel         FibnlarU  ovulum  Lahk.,  129. 
exulentw  Lin.        Echinut  eiculeniua  Linn.,  122. 
aaonleDtna  Rumph.        HipponoH  variegata  A.  Aoabb.,  135. 
aKulentu3  AncT.         Spltaerechinwi  granularii  A.  Aoass.,  160. 
•tuythrosTEuniDUB  Val.         Strongglocentrolus  eurythroffrantmtu  A.  AOASSh  IBS. 
axoavatna  Bl.        ToxopneuUtt  varirgaiut  A.  Aoabb.,  168. 
faba  Ghel.        Flbtilaria  oeulum  Lamk.,  180. 
faaoiatna  Lamk.        Hipponoe  varitgaUx  A.  Aqasb.,  13ft. 
/enestralus  Ghbl.         ? 
_flammtui  Gmel.        ? 

FlemlncU  Ball.        £cAinut  aoutna  Lamk,  121. 
Flemingii  A.  AOASa.         Echinus  norvegloiia  DiJB.  o.  Kor,,  12S. 
Ghdmardi  Bl.         Strongylocenlrotui  Gaimardi  A.  Aoabb.,  I6S. 
Blbbosoa  Val.         Strongylocentrolai  gHAotut  A.  Aoabb.,  164. 
globlformla  Lam.         Echiaut  eteutentut  Linn  ,  123. 
globalna  Linn.        MeapUla  glohutus  Aoabb.,  143. 
KTaolUa  A.  Aoabb.        Echinni  giBoUla  A.  Aoabb.,  123. 
grandlnoana  Yal.        ArbaoU  ptaiuloMi  Gbay,  92. 
Kiandla  Gmel.         MeUUia  pecloralU  A.  AOASS.,  144. 
grantdarif  Sat.         Strongyloeentrotut  DriUiachitntu  A.  AOABS.,  16S. 
BTHnnlaila  Lam,        SjAaenehinia  granularu  A.  Aoabb.,  159. 
gratiulatut  GoULD.         StrongyUicentrotut  DrObaekunnt  A.  AOABB.,  16S. 
granulalut  Gmel.         Uespllla  gUbulvt  Aqass.,  148. 
gratUla  Gmel.        ? 

griteut  Bl.        Amblypnenatea  griteui  Ao.,  89. 
hemaphaericut  Ghel.        Eehmut  cfCHJmlM  Lnm.  in, 
hexapoma  Gmel.        Mflliiti  feT/orii  A.  Aoabs.,  141.  r 
bum  Debl. 

inaequalU  Gmel.        Flbnlarla  ovulum  Lahk.,  130. 
inauritut  Gmbl.         Eehinmluewi  anrltna  LEWS,  111. 


^^^^^^^K  ovatna  Gi 
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luflfttna  Bi-         HippoDoi  naHegala  A.  Aqabs.,  136. 
KorsnU  Dea.        ScAtniu  mUlmila  Miju..,  125. 
laoonoaus  Link.         Sc&iuuter  canalifenit  Aqam.,  1ST. 
lasuioldM  Dk8.         EckimalrephuM  molare  A.  AoAse.,  119. 
laganum  Gmbl.    Lagamtun  Bonasl  Ki-,  137. 
lathyut  (lUEL.        FlbaUila  ooidam  Lahx.,  t!9. 
LeBohenaalti  Br.         8toinopii«iwtea  eariolarit  Aoabb,,  161. 
iMskei  Br.        Colobooestrotaa  nfro/ui  fin.,  10!. 
leBoroidea  Per.         Eckinottrephut  molare  A.  Aqass.,  1I&. 
litbopIiBgiu  Leach.        StrongrlooantTotna  Uvidvt  Br.,  IM. 
llvidtu  I.AU.        StrongTlooentrotus  lividta  Bk.,  164. 
llxolR  Linn.        Arbacla  punfu/oM  Grat,  92. 
lobattu  Bl.         Echmomttra  tiib<mgviUtru  Dcsifi..  IIS. 
loonlatiiB  Blaint.         Axbatdm  putttJtaa  Grat,  92. 
lonsteplna  Bl.         Eehitioilrtphut  molare  A.  Agass.,  119. 
lucuitler  (laam.).         Echinometra  lucunter  Bi-,  114. 
laoantar  Linm.         EchinomelTa  MtAangularit  Desml.,  IIS. 
maoulataa  Lah.         Toropueutia  taacutatia  A.  Agabs.,  167. 
maooloBUfl  Quel.         Melalia  maeiilota  A.  Agass.,  U4. 
magellanlouH  Fbil.        EcMnut  magellanlona  Puii-,  128. 
major  Gmkl.         ? 

maiamillalut  Linn.        Hatarooantrotna  taanmSlatiu  Bb.,  183. 
Mangel  Bi,.         Eehmointlra  ttAanffuiarit  Dbsmi.,  115. 
margaritacetu  Debl.        Arbaoia  pvuluitua  Gray,  92. 
margaritaoeiia  Lam.        Echinus  tarnxgarltmoavm  Lame.,  184. 
Bf  attaaei  Bl.         Echinmnttra  lacunUr  Bl.,  1 14. 
melo  Lam.        Echintu  m«lo  Lame.,  124, 
Mertenali  Br.        Colobooantrotna  Martanall  Br.,  109. 
microtaberonlataa  Bl.        Echinia  miarotuberoolataa  Bl.,  124. 
millaila  MiiLL.         £cAin(u  miliaria  Mull.,  125. 
mUiarit  Rlaeo.        .Echiatu  mlorotabaroiilataa  Bl.,  124. 
ntUiaru  Flem.        Echima  aontna  Lame.,  121. 
minlmiia  Bl.         Echirau  angtUomu  A.  Aoabb.,  122. 
minu/ut  Bl,         Echinus  angalotiu  A.  Aoass.,  122. 
mlnntaa  Pall.        Flbnlaria  cimium  Lahe.,  129. 
mola  Bl.         Eckiruulrepkiu  molare  A.  AOASS.,  119. 
molaila  Bl.         Echinettrepkta  niolort  A.  Aoass.,  119. 
nvapolltaniu  Delle  Chi.        Arbaoia  ptuiuioia  Gray,  92. 
nagleotOB  Lah.         Stronggloeentrolui  DrSbackiensis  A.  Agabs.,  1G2. 
niger  Molina.        Arhaeia  nigra  A.  AoASS.,  91. 
niger  Rumph.         ? 

noiliformis  Seba.         Arbacda  jnmrttdnfti  Gbat,  91. 

nodoBDB  Quel.        ? 

norreglcaa  D.  k  K.        Eekima  norregiona  DtlB.  o.  KoR.,  128. 

nuoleoa  Ghel.        Flbnlarla  ovuium  Lame.,  ISO. 

oblongna  Bl.         Echinometra  oblonga  Blaint.,  116. 

obtnaangolos  Lah.        TozopnaiutM  pHeelut  Aoabb.,  167. 

ootodaotylOB  Gmbl.         Rotnla  AngnatU  Kl.,  1S4. 

omaloBtoma  Val.         Sb-ongylocantrotoa  tuberculatuM  BiL,  165. 

erbicularia  Ghel.         PeroneUa  orbicularit  A.  Aoabs.,  149. 

OTbionlna  Linn.        Uelllta  teatadlnata  Kl  ,  142. 

oitliopetalaa  Ghel.        Briaana  nnlooloi  El^  97. 

OTvlla  Limn.       Eckinonita  lemUunarit  Lame.,  118. 

ovarlna  Rondei.         Sphaereckinuii  granulari*  A.  AoAM.,  1I>9. 

ovatna  Ghel.        Briaaoa  naloolor  Kl.,  97. 

Boblnolampaa  omjbmtii  Gray,  114. 
owhun  Gif  EL.        Fibalatla  ovWum  Lame.,  1 29. 
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ovum  Lam.        Amblnpntatlei  omim  Aoabb^  89. 

poUldDB  Lau.        Amblypnetale*  pallidtu  Vai..,  89. 

panrltaberonlatiM  Bl.        Eckinua  miarotnberoalatiia  Bl.,  1S4. 

panoltabaroiilataB  Bl.        Stomopneutai  variidarit  Agabb.,  161. 

psdlisr  Bl.        Colobooentrotoa  atralut  Br.,  103. 

pontafoma  Ghel.        Mellita  tMtudiiuU  Kl^  142. 

p«ntagoiins  Lam.        Hipponot  varieg^a  A.  Aqabs.,  135. 

pmlagonut  Leskk  (V.  P.).         Echinui  angvlotm  A.  Aoabb.,  132. 

pers^gntu  Pet.        Echinoeyamut  ptuiUut  Grat,  III. 

Faroali  Bl.         Hipponui'  varirgala  A.  AoAes.,  135. 

pUeolufl  Lau.        Toxopamnatem  pUeolia  AoAas.,  167. 

plaoenti  Lin.         Arachnoidei  placenta  Aoasb.,  90 

plania Rchph.        Iiaganom  Boaanl  Kl.,  137. 

polyaoualia  Lam.         Toxopnoiutea  pUeolui  Aqass.,  167. 

poroBoa  Val.         SlronffylocaUrotwi  aibui  A.  Aqasb.,  162. 

PoatellBll  Br.         Heteri>o«ntrotiw  mammOlatiu  Br.,  138. 

paendomelo  Bl.        Eehinut  etcvientta  Likn.,  133. 

Echintu  miorotnbaronlatna  Bl.,  1S4, 
Eehinocyamvt pvtUItu  Gray,  HI. 
Arbaola  ;>unclu/tua  Gray,  91, 
Maapllla  globulus  Aoass.,  143. 
S&ongylooanb'otiia  lividut  Br.,  164. 
Spalanffut  pvrpuTOi*  Leskb,  159. 
Spatangua  ptirpur 


palohellna  Aoasb. 

pulTlnaloa  Penn. 

punotulatua  Lam. 

pnnoUfema  Drsl. 

purpureut  Riaso. 

purpureui  Gmel. 

purpureun  Penn. 

pnrpnrataa  Stimp.         Strottgglocenlroltu  puTpuralu*  A.  Aqabb.,  165, 

pmpiiraaasnB  Val.         Arbacia  nigra  A,  Agabb-,  91. 

puaitliu  Gmel.         Echtnocyamus pusiltus  Gray,  111. 

pnatnlBtoB  Aqass.        Echiniu  miliaria  MiiLL..  125. 

piali^onvi  Gmel.         Arbaoia /iii'fu/iwii  Grav.  92. 

qnlnqaaangnloana  Bl.         Eehinut  e.  cideiUu*  Linn.,  123. 

qnlDqueaiiKulRtaB  Bl.         EcAiniu  etcnlerUui  LiNM-,  133. 

Qnoj  Bl.        ColobooentrottiB  airatut  Br.,  103. 

radialui  Gmel.         AattopyBR  radiata  Gray,  94. 

raninnB  Gmel,        Flbolaila  ovulum  Lamk.,  130. 

ratlaplnuB  G.  O.  Sarb.  MS.         Eehinut  norveglcmB  DuB.  O.  KoiL,  13S. 

retloalatna  Linn.         Clypeatler  tculi/ormii  Lame.,  )01  ;  et  E.  roiae.  Gxat,  106. 

roaaoena  Linn.        Eckinanthut  ronaceu*  Gray,  106, 

Toaacsna  Linn.        Clypeatler  kumilit  A.  Auasb.,  lOO. 

tardicut  Gmel.        ? 

tardieut  Bisao. 

tardicut  Caill. 

tardicus  Lah. 

tazatitit  Fab. 

aaxatillB  Ruhfe 

taxalUis  MiJLL. 

taxaiUix  (Linn.). 

aoolptna  Lau. 

aemilnnaria  Ghi 


Eehinut  mslo  Lahk.,  134. 

Echinus  aoatna  Lauk.  131. 
Hipponoe  variegata  A.  Agabb,  135. 
Sirongylocetitrolut  DrSbachienait  A.  Ao.,  162. 


Echinus  mUlailB  MtJLL.  125. 

Btrongylooentrotna  lividus  Br.,  164. 
TanmopIeoTUB  lorcumalicus  Aoasb.,  166. 
Clypeatler  Kudformis  Lamk.,  101. 
EL.         Eihinonius  semilunaris  Lamk..  118. 
semituberonlatna  Val.        Toxopneutles  ttTnUuberculatas  A.  Aoabs,  IM. 
tetotus  Petiv.         Diadema  letonim  Gray,  IOS. 
aolarla  Val.        Rotola  Rmnphll  Kl.,  lU. 
Lin 


ipalagus  Dblle  Cii. 

apatagna  Aldiiu' 

apatnllgar  Val.         Arbacia  rpali 

aphaara  0,  F.  MiJLL. 
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•phoaroldes  Link.        ? 

iteOatui  Gmel.        ? 

tUUatta  (BL).        Arbaola  tUUala  Gray,  93. 

mbangtiiari*  Gmkl.         Echmometra  iitJ>aiigulari»  Desml.,  116. 

tubaaffulari*  Flkm.         Slrongt/tiKenlralut  Di-iiliachieiuu  A.  AOASS.,  163. 

irdKiu/uloKus  Bu.         Echinut  eieultnlun  Lik:4.,  123. 

■abaaKnloauH  IjAH.        Echinia  anguUttut  A.  Aoahs.,  123. 

■nbooamleuB  Lau.        Wpponai  ntrieijata  A.  ACASa.,  135. 

BuboompreaBtu  Linn.        ¥ 

mnbglobiformia  Bl.         Sphaereckmta  gramJarU  A.  Aoass.,  160. 

BnbglobaBUS  IjINN.         Echirtiu  efculenlia  Link.,  113. 

Kulcultti RuMPH.         Eohlnolompas  ooifonaia  Gray.  114. 

taenlatum  Hit.        Heterooentrotoa  Irigotiariut  Br.,  134. 

tetraponu  (!mkl.         Enco/ie  tmargmala  Aqasa  .  136. 

toremHoticiui  Gmkl.         Temnopleurtu  loTemnaiiciu  Auash..  ICG. 

trisonarliu  Lam.         HeteroooiitrotaB  Iriyonarius  Bk.  134. 

trixonalia  Bl.        ToxopnenstM  pileolwi  Aoass.,  168. 

taberoalatas  Lam.        Stronsylocentrotoa  ttAerenlatui  Bh.,  165. 

(urc/cu*  GuEL.         Fibnlaila  oruium  Lamk.,  129. 

tmici^or  G^if.L.        Biiaaos  nnloolor  Kl.,  97. 

variegat-as  Gmkl.         Hipprmoi' variegala  A.  Agabs.,  13S. 

varitgaltit  {Lam.).         Toxt^neuMa  vanegatv*  A.  Aoabs.,  16B. 

▼oiiolaiis  Lam  StomopneuBtaa  variolaru  Aoass.,  161. 

veDtrlooBOB  Lam.         Htpponoe  encutenla  A.  Aqasb.,  135. 

renlricosui  Dkllf.Cii.         Echinui  m«lo  Lamk.,  124. 

▼eimlcolor  Val.        MaapUiB.  globulus  Aqasb.,  143. 

vieta  GMy.i.,         Echinocyamua pusiUus  Grav,  111, 

vlolaoena  Bl.        Echinus  eieulentvi  Link,,  133. 

vlraiiB  D.  &  K.        Echinw  mlUaiia  Mull.,  125. 

vlrgatoB  Lah.         Hipponoe  variegala  A.  Aqasb.,  135. 

toIbbiIb  Bl.        8trong7looeiittotiu  lividtu  Br.,  164. 
Echionanthtu  Seba.  1 738. 

major Srba.        Aatropyga  radiata  Gbat,  94. 

Echynns  Bon.  1782  (err.  typ.  EchlnoB). 

oomplanBttiB  Bon.        LKB^nvm  BoiMni  Kl.,  137. 

EUlpaachlnns  Lutk.  1864. 

maoiOBtomoa  LiJTK.         Eciinomelra  maertMOTna  A.  Aoasb-,  116. 
Encope  Aoass.  1840. 

abeitwu  Maht.        Encope  MioliellM  Aqasb.,  127. 

AgasBisU  Mich.        Bnoope  gtandlB  Agabb  ,  1 37. 

oallfoniiOR  Vebrili.        Encope  oRllfomloa  Vbrbill.,  136. 

oyolopora  Agass.        Encope  mloropora  Aoabb.,  117. 

elagRiiB  Mich.  MS.        Encope  mlcroponi  AoAsa.,  128. 

emarginala  Agass.         Encope  emarginala  Aoass.,  126. 

Ohleabreohtl  B>:lv.         Encope  emarginala  Aqasb.,  127. 

BTondis  Agabs.        Baoope  gTRndlB  Aqasb.,  137. 

Orleabaohil  A.  Agabh.        Encope  emarginala  Agabs.,  136. 

Lapeyroiudi  Mich.  MS.        Bnoope  miaroporR  Aoabs.,  128. 

meUiUformla  Mich.  MS.        Bnoopa  mloropora  Agass.,  138. 

Btlchalliil  Aoass.        Encope  Mloballni  Aqasb.,  1 27. 

mlcTopcjra  Agabs.        Encope  mloropora  Agabs.,  137. 

oblonga  Aoasb.         Encope  emarginala  Aqabs.,  126. 

oOotdwitRlls  Vbrrill.        Encope  mloropora  Aqasb.,  138. 

penlapara  Aoabs.        MeUlta  teatudlnata  Kl.,  142. 

pwpaqtiTa  Aoass-        Encope  microporR  Aoass.,  137. 

^ftbf^puhAa  GitnRK,        Encope  emarginala  Aqasb.,  126. 


Igg  SYNONYMIC   INDEX. 

Agabs.  1840  (eontiautd). 
Beba«  Mich.  HS.        Encope  mlcropom  AoAss.,  ISB, 
Btakaall  Aqabs.        Sletlita  Slctetii  A.  AaAss.,  UI. 
■abolanoK  AoAsa.         Eneope  emargirtalti  AOABS.,  1!6, 
lelrapora  AoABS.         Encope  mloropora  Aqass.,  128. 
ViU«noleiiii«all  Aoabb,        Eacope  emargmata  Aoam.,  126. 
r  D'Orbio.  1853. 

Eoddarls  Vrs.  1856. 

EplBBtar  D'Orbio.  1653. 

EneoBmtu  Aoass.  1646. 

E^apatagtls  Aoass.  1847. 

■Imllla  Gkat.        Bnpatagns  ValuiolwinMll  Aoam.,  118. 
Valeuolaimsall  Aoabs.        Bnpatagna  VolanoiviuiMll  Aqabb.,  128. 
pectoralis  Haihk.         Metolia  pectorali*  A.  Agabs.,  145. 

Enrhodla  D'A.  &  H.  1853. 
Einryeebintw  Vbrrill,  1866. 

DebUatidi  Verrill.         StrcmgylocentTtitwi  eurythTogrammuM  A.  AoASB.,  163. 
DrUbaehitim*  Vkrrill.         StTtmgylttcentrotut  Dfihachiaait  A.  Aqass.)  \f<% 
glbbiis  Vbrxili..         SlrorufyloeetUroIwi  ^tMwtur  A.  Aqabb.,  164. 
granulatia  Vehrill.         StrotigyUietntrotut  Dr^Mchitntii  A.  Aqasb.,  t6S. 
ImbodUia  Vkrriu..         Slrmtgyloctnlroliu  gibhona  A.  AoADa.,  \6\, 
iividu*  Vbrrill.        BtronBylooantrotoa  lieidta  Br^  164. 
BvsehliiDS  Vbrrill,  1867. 

chloTodevu  Verrill.        Braotilniu  eUorotievt  Verkill,  128. 

raorina  Grat,  1851. 

■ntarotlca  Grat.        HemUuler  eavtmota  A.  Aqabb.,  131. 

autlratis  Gray.        HetHiatler  autlrali*  A.  Agabs.,  182. 

eaiyemota  Grat.        Haniatler  eactmota  A.  Agabb.,  132. 

ohlnaiuis  Grat.        Paoiliia  ohiiMiuU  Gray,  1 29. 
Fa^jaala  D'Orbio.  1855. 
Fibnla  Kleix,  1734. 
Fibnlatia  Lau.  1816. 

anguioia  De  Fr.        Eehmoegamui  pmiUuf  Gray,  111. 

Ktwtralla  Drbul.        Fibularia  anatralia  Debml.,  129. 

cranioiarvi  Db  Fk.        FlboUrU  oeidum  Lank.,  129. 

equina  Aradas.         Eekinocyamtu pmUlut  Gray,  HI. 

inaequali*  De  Fr.        FlbolailR  oou/um  Lamk.,  ISO. 

UtbTTTw  De  Fr.        FlbnlaiU  owluti  Lamk.,  130. 

minulut  Db  Fr.        Fibnlarl*  ovulum  Lamk.,  130. 

nnoleola  Dkslono.        FlbnlailR  oimJum  Lamk.,  130. 

nueleum  De  Fr.        FibnlmrlR  ovulam  Lamk  ,  1 30. 

oblongm  Gray.        FUmlaria  Tolva  Aoabb.,  130. 

ovalii  Db  Fr.         Echinocgamwi putillut  Grat,  III. 

ovalut  De  Fr.         FlbiilarlR  omitum  Lamk.,  130. 

ondum  Lamk.         Flbnlarla  ovulum  Lams,,  139. 

tarentlnR  Lamk.         Echinocyamat  puiUba  Gray,  111. 

trlgoiiR  Lamk.        FibnlAria  ovuium  Lamk.,  ISO. 

(uin'ciu  Dk  Fr.        Flbtilaria  ora/um  Lamk.,  130. 

vieia  De  Fr.         Echimxyanuu  putiltut  Gray,  111. 

volva  Agabs.        FibiJaria  volva  Aoabb.,  180. 

Galea  Kleiit,  1784. 
Gtaleola  Klein,  1734. 
Qaleop^iu  Deb.  1827  (i 
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Oalerites  Lamk.  1801. 

achinonea  Desml.        Echinoniua  oyolostomus  Leske,  1 18. 

OaloropygHB  Cott.  1856. 
Oarelia  Gray,  1855. 

aequalis  Gray.        Echinothrix  calamaris  A.  Ac  abb.,  119. 

olavata  Gray.        Eohinothxiz  DesorU  Pet.,  120. 

oinota  A.  Agabb.        Eohinothrix  iurcarum  Prt.,  1 20. 

subularis  A.  Agabb.        Eohinothrix  iurcarum  Pet.,  1 20. 

turcarum  A.  Agabb.        Eohinothrix  Iurcarum  Pet.,  120. 

Oenocidaris  A.  Agass.  1869. 

maonlata  A.  Agabb.        Temnechinus  macuiatus  A.  Agass.,  165. 
Olobator  Agass.  1840. 
Oljrphocyphns  D*A.  &  H.  1853. 
Olyphopnenstes  Pomel.  1869. 
Olypticns  Agass.  1840. 
Gljrptocidaris  Agass.  1863. 

orenularia  A.  Agabb.        Phymwoma  crenulare  A  Agabb.,  149. 
Gtoniocidaris  Des.  1846. 

canalicuiata  A.  Agabb.        Gamocidaris  canaliculata  A,  Agabb.,  181. 

geranioides  Agabb.        Goniooidaris  geranio'ufen  Agabb.,  ISl. 

pisiiilaris  Gray.        Phyllacanthw  haculosa  A.  Agabb.,  160. 

Quoyii  Val.         Goniocidaris  tultaria  Lutk.,  ISl. 

tvbaria  A.  Agabb.        Goniocidaris  tubcaria  Lutk.,  ISl. 
Gtoniophoms  Agass.  1838. 
GtoniopygHB  Agass.  1838. 
Orasia  Mich.  1854. 
Onalteria  Des.  1847. 
Gyxnnocidaris  A.  Agass.  1863. 

metularia  A.  Agass.         Cidaris  metularia  Bl.,  98. 
minor  A.  Agass.        Cidaris  metularia  Bl.,  98. 


Mich.  1851^ 

Trosch.  1851. 
excavatus  Trosch.        Tripylus  axoavatna  Phil.,  169. 
Hardoninia  D'A.  <&  H.  1853. 
Hebertia  Mich.  1859. 
Heliechinns  Gir.  1850. 

Gouldii  Gir.        HipponoS  esculenta  A.  Agass.,  185. 
Heliocidaris  Desml.  1846. 

Caateinandi  Hupi£.        Echinmnetra  suhangularis  Desml.,  117. 

chlorotica  Desml.        Brechiniui  cMoroticus  Verrill,  128. 

eurythrofframma  Deb.        iSirongylocentratus  euryihrogrammwi  A.  Agass*,  168. 

margarUacea  Agabb.        ^cAtnti^  margaritaoeus  Lamk.,  124. 

mexioana  Agass.        Echinomeira  subangularis  Desml.,  116. 

omahstoma  Deb.        Strongylooentrotua  tuhercuiatus  Br.,  1 65. 

paucituberctdata  Desml.        Stomopneuatea  variolaris  Agass.,  161. 

variolaris  Desml.        Stomopneuatea  variolaris  Agabb.,  161. 
Heliophora  Agass.  1 840. 
Hemiaster  Des.  1847. 

australis  A.  Agabb.        Hfmiasier  australis  A  Agabb.,  182. 

cavemosus  A.  Agabb.        Hemiaster  cavemasus  A.  Agabb.,  182. 
BtenitariBBiiB  Pomel.  1869. 

ventricosw  Pomel.        Meoma  ventricosa  Lutk.,  143. 
Bamlcidails  Agass.  1840. 
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Hemldiadema  Acass.  1846. 
Hemiachinns  Gir.  MS.  1863. 

deprasatui  GiR.  MS.         Toxopneiales  macvialu*  A.  Aoabs.,  167. 

nobUlB  GiR.  MS.         Toznpnataei  varugalui  A.  Aqabs.,  168. 
Hemlpatagns  Des.  1858. 

masoarelgnaraiii  Mich.        Maretia  pfanufafa  Gray,  140. 
Hemipedina  Wriobt,  1855. 

euitfruu  A.  Agass.        Hemipedina  cuienm  A  AaASS.,  1S2. 
Hemipnetistee  Acass.  1836. 
Hemipygns  Ktall.  1862. 
Heteraster  D'Orbio.  1853. 
HeterocentrotDS  Br.  1836. 

carinalw  Br.         Hatarooanbrotiu  mammHtafui  Br.  I3S. 

mammillatia  Bk.         Hetatooeiitrottu  mammiOalia  Br.,  133. 

Foatellall  Ba.         Hetsrooentrottu  mammUlalwi  Br.  138. 

taenlataa  Br.         Beterooentrotna  Irigonariw  Br.  134. 

trigonariui  Br.         Heterooeatrotos  Irigonariim  Br.  1S4. 

Heterocentrua  Gray,  1840  (err.  typ.  HeterocentrotDS  Br.). 

mammillatut  MiJLL.         Hst«rM)entrotna  nunnmiUnlit*  Bn.  133. 

Irii/oaariut  MUli..         HsteiOOentfOtna  fri^oniiriui  Br.  IS4. 
HeterocidailB  Cott.  1860. 
Hetarodiadama  Cott.  1862. 
Heterolampas  Cott.  1862. 
Heteropnenstes  Fouel,  1869. 
a  Cott.  1861. 
i  Gray,  1840. 

depreua  A.  Aoasb.        Hipponoi  depreua  A.  AoASs.,  134. 

tKulenla  A.  Agass.         Hipponoe  aeuierUa  A  Agabs.,  I3S. 

nlgrlouu  A  Aqabb.         Hipponoi  varitgala  A.  Aoabb.,  13G. 

tardka  Gray.         Hipponoe  variegaia  A.  Agabb.,  135. 

variegala  A  Agass.         Hipponoi  rariegala  A.  Agass.,  135. 

vlolaosR  A.  Agass.         Hipponoe  variegaia  A.  Aoabs.,  136. 
Holastar  Agass.  1836. 
Holectypns  Des.  1842. 

Holocentronotns  Gray,  1655  (err.  typ.  Heterocantrotns  Be.). 
Holopnenates  Aoass.  1841. 

oomplauattu  Herkl,  HS.         Sphaerechinw  pulcherrimia  A.  Aoasb.,  ISO. 

granviattu  Agass.         Holopneuste*  poioui»»linXim  AOABS.,  136, 

injlatus  A.  Agass.        Hoiopnevttet  in/Iafuj  A.  Aoass.,  136, 

poroatMimaa  Aoass.        Holopnemlet  poi<MiMMimvm  Agass.,  13G. 

purpureKeni  A.  Aoass.         Holopneutia  purpureKeni  A.  Aoass.,  136. 

Homolampas  A.  Aoass.  1872. 

fiagilit  A.  Aqasb.        Bomolampaa .^i^tfu  A.  Aoabs.,  137. 
Hyboclypos  Agass.  1639. 
Hypecldiiiis  Des.  1855. 
Hypodiadema  Des.  1855. 
HypoBalenia  Des.  1856. 
Hypeaster  Pomel,  1869. 
Hypeoclypiis  Pohel,  1869. 
HypBopatagns  Pouel,  1669. 

Infnlaater  Hagenow,  1851. 
InsnAilaster  D'Orbio.  185^  (< 
r  Dkb.  1858. 
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KeraiaphomB  Mich.  1862. 

Maillardi  Mich.        Codopleurus  Maillardi  A.  Aoasb.,  102. 

Kleinia  Grat,  1851. 

losonica  Gray.        Bnsgoptns  btzonica  A.  Aoabb.,  94. 
nigra  A.  Ac  ass.        Meoma  e;randiB  Gray,  142. 

Lagana  Gray,  1825. 

decagona  Less.     Peronella  decagonalis  A.  AoASS.,  148. 
deproBBa  Less.  MS.        Laganum  depreBBum  Less.,  138. 
laganum  Gray.        T.agaw^m  Bonani  Kl.,  187. 
minor  Gray.        Laganum  Bonani  Kl.,  187. 
orbicularis  Bl.        Peronella  Peronii  Gray,  149. 
ovaliB  Bl.        Clypecuter  scuii/ormis  Lamk.,  101. 
scuti/ormis  Gray.         Clypeaster  scutiformis  Lamk.,  101. 
tonganenae  Q.  &  G.  MS.        Laganum  depreBBum  Less.,  138. 

Laganinmn  Gray,  1855  (err.  tjp.  Laganmn  Kl  ). 

latissimum  Gray.        Clypeaster  humilis  A.  Agass  ,  100. 
Laganmn  Klein,  1734. 

attenuatum  Agass.        Laganum  depreBBum  Less.,  1 38. 

auBtrale  Gray,  MS.        Peronella  decagonalis  A.  Agass.,  148. 

Bonani  Klein.        Laganum  Bonani  Kl.,  137. 

cingulatnm  Agass.        Laganum  depreBBum  Less.,  138. 

decagonum  Lbss.        Peronella  decagonalis  A.  Agass.,  148. 

depreBBum  Less.        Laganum  depreBBum  Less.,  138. 

ellipticum  Agass.        Laganum  depreBBum  Less.,  138. 

elongatum  Agass.        Peronella  decagonalis  A.  Agass.,  148. 

latissimum  Agass.        Clypeaster  humilis  A.  Agass.,  100. 

Leaueuri  Val.        Peronella  decagonalis  A.  Agass.,  148. 

marginale  Agass.        Peronella  orbicularis  A.  Agass.,  149. 

orbiculare  Agass.        Peronella  orbicularis  A.  Agass.,  149. 

Peronii  Agass.        Peronella  Peronii  Gray,  149. 

Putnami  Bar.        Laganum  Putnami  Barn.,  1 38. 

roBtratum  Agass.        Peronella  rostrata  A.  Agass.,  149. 

Rumphii  Klein.        Rotula  Rumphii  Kl.  155. 

Schynovetti  ...  Kl.         Peronella  orbicularis  A.  Agass.,  149. 

scutiforme  Desor.        Clypeaster  scutiformis  Lamk.,  101. 

Btellatum  Agass.        Peronella  Peronii  Gray,  149. 

tonganenae  Q.  &.  G.        Laganum  depreaaum  Less.,  138. 
Leiocidaris  Des.  1854. 

affinis  Duj.  Huptf.        Dorocidaria  papillata  A  Agass.,  105. 

Danae  DuJ.  Hcp]£.        Cidaris  Thouanii  Val.,  99. 

hystrix  Duj.  Huf^        Dorocidaria  papUlata  A.  Agass.,  105. 

imperialis  Des.        Phyllacanthua  imperialis  Br.,  151. 

papillata  Duj.  Hup^.        Dorocidaria  papillata  A.  Agass.,  105. 

Stokesii  Duj.  Hup^.        Dorocidaria  papillata  A.  Agass.,  105. 

Thouarsii  Duj.  Hupi^.        Cidaris  Thouarsii  Val.,  98. 
Leiocyphns  Cott.  1866. 
Leiopatagns  Pomel,  1869. 

depressus  Pomel.        Metalia  maculosa  A.  Agass.,  144. 

Leiopedina  Cott.  1866. 
LeiOBoma  Cott.  1861. 
LeiOBpatangns  Meyeb,  1860. 
Lenita  Agass.,  1847. 
Leodia  Gray,  1851. 

Richardaoni  Gray.       Melita  texfarii  A.  Agass.,  141. 

Lepldachinqa  Hall«  1861. 
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Lepidesthes  W.  &  M.  1868. 
Lepidocentms  J.  Mull.  1856. 
Leptocidaris  Quenst.  1858. 
Leskia  (Gray,)  1851  non  Rob.  Desy. 

mirabiliB  Gray.        PaleoBtoma  mirahUis  Lovi^N,  147. 

Linthia  Mer.  1853. 

atutralis  A.  Agass.        Linthia  australis  A.  Aoass.,  1S8. 
Lissanotus  (A.  Agass.)  1869  non  Schon. 

fragilis  A.  Aoass.       HomolampasyiYi^u  A.  Aoass.,  137. 
Lohophora  (AgaflS.)  1841  non  Curt,  nee  Serv. 

Agaasizii  Bel  v.        Echinodiscus  aoritus  Lkske,  113. 

aurita  Agass.        Echinodiscus  axiritxiB  Leske,  112. 

bifora  Agass.        Echinodiscus  bi/oris  A.  Agass.,  118. 

bijissa  Agass.        Echinodiscus  aoritfui  Leske,  118. 

DeBtnoulinsii  Mich.  MS.        Echinodiscus  bi/oris  A.  Aoass.,  113. 

Deplanchei  Mich.        Echinodiscus  laevis  A.  Aoass.,  113. 

DubuBii  Belv.        Echinodiscus  aoritus  Leske,  113. 

tenuisBima  Val.        Echinodiscus  laevis  A.  Aoass.,  113. 

texta  A.  Agass.        Echinodiscus  laevis  A.  Aoass.,  113. 

&iincata  Aoass.        Echinodiscus  laevis  A.  Aoass.,  113. 

Lovenia  Des.  1847. 

americana  A.  Agass.  MS.        Lovenia  cordiformiB  LiItk.,  189.    - 
cordiformlB  Lutk.  MS.        Lovenia  cordiformiB  Lutk.,  139. 
elongata  Gray.        Lovenia  elongata  Gray,  139. 
hyBtrix  Des.        Lovenia  elongata  Gray,  189. 
qoadrimaonlata  Val.        Maretia/>/afiti^(a  Gray,  140. 
subcarinata  Gray.        Lovenia  subcarinata  Gray,  189. 
triangolaria  A.  Aoass.        Lovenia  subcarinata  Gray,  189. 

LozechiniiB  Des.  1855. 

albus  Des.        Strongylocentrotus  albus  A-  Aoass.,  162. 
purpuratus  A.  Agass.        Strongylocentrotus  purpuratus  A.  Aoass.,  165. 
LjrtechiniiB  A.  Agass.  1863. 

atlanticuB  A.  Aoass.        Toxopneustes  variegatus  A.  Aoass.,  168. 
carolinus  A.  Aoass.  Toxopneustes  variegatus  A.  Aoass.,  168. 

roseus  Verrill.        ToxopneusteB  pUeolus  Agass.,  168. 
semituberculatus  A.  Aoass.         Toxopneustes  semituberculatus  A.  AoASS.,  168. 
variegatus  A.  Aoass.         Toxopneustes  variegatus  A.  Aoass.,  168. 

Mac  Coya  Pomel.  1869. 
Macrophora  Conrad,  1865. 
Macropnenstes  Agass.  1847. 
Maretia  Gray,  1855. 

alta  A.  Aoass.        Maretia  alta  A.  Aoass.,  189. 

planulata  Gray.        Maretia  planulala  Gray,  140. 

variegata  Gray.        Maretia  ;7/anuZa/a  Gray,  140. 
MagnoBia  Mich.  1853. 

MalebOBis  Pomel.  1869  (err.  tjp.  Meloboflda  Gir.). 

Mellita  Klein,  1734. 

ampla  Holm.        Mellita  teatudinata  Klein,  142. 

caroliniana  RaV.        Mellita  sexforis  A.  Agass.,  141. 

erythraea  Gray.        Mellita  erythraea  Gray,  140. 

hixapora  AOASS.         Mellita  sexforis  A.  Agass.,  141. 

laevis  Klein.        Echinodiscus  laevis  A.  Agass.,  113. 

lobata  Agass.        Encope  emarginata  Agass.,  126. 

longifiBBa  Mich.        Mellita  longifisBa  Mich.,  140. 
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Hellita  Klein,  1734  (continued). 

nmnmolarla  Val.        Encope  emarginaia  Aoass.,  127. 

paoifica  Verrill.       JHellUa  paoifica  Yerrill,  141. 

pentapora  Lute.        B^ellita  testndinata  Klein,  142. 

quinque/ora  A6AS8.        Melllta  testudinata  Klein,  142. 

aimillB  Agass.        Melliia  sexforis  A.  Agass.,  141. 

testndinata  Klein.        Melllta  testndinata  Klein,  141. 

testndinaria  Gray.        Melllta  testndinata  Klein,  142. 

testndinea  Gray.        Melllta  testndinata  Klein,  142. 

sexforis  A.  Agass.        MellUa  sexforis  A.  Agass.,  141. 

Stokesii  A.  Agass.        Mellita  Stokesii  A.  Agass.,  141. 
MelebOBis  Duj.  Hup£,  1862  (err.  tjp.  MelobosiB  GiR.). 

mirahUis  Duj.  Huptf.        Salmacia  snlcata  Agass.,  156. 
MalobOBiB  Gm.  1850. 

mirabilis  GiR.        Salmacis  snlcata  Agass.,  156. 

intermedins  GiR.  MS.        Salmacis  rarlspina  Agass.,  156. 

rarispinus  A.  Agass.        Salmacis  rarispina  Agass.,  156. 

Melonechinns  W.  &  M.  1860. 
Melonites  N.  &  0. 1846. 
Melonopsis  M.  &  W.  1866. 
Meoma  Grat,  1851. 

grandis  Gray.  Meoma  £;randis  Grat^  142. 
nigra  Yerrill.  Meoma  grandis  Gray,  142. 
ventricosa  Lute.        Meoma  verUricosa  Lutk.,  148. 

Mespilia  Des.  1846. 

globulus  Agass.       Mespilia  globulus  Agass.,  148. 

Verranzii  Mich.  MS.        Mespilia  globulus  Agass.,  143. 
Metalia  Gray,  1855. 

afiricana  A.  Agass.        Metalia  africana  A.  Agass.,  144. 

Garetti  Yerrill.        Metalia  stemalis  Gray,  145. 

maculosa  A.  Agass.        Metalia  maculosa  A.  Agass.,  144. 

nobilis  Yerrill.        Metalia  maculosa  A.  Agass.,  144. 

pectoralis  A.  Agass.        Metalia  pectoralis  A.  Agass.,  144. 

stemalis  Gray.        Metalia  stemalis  Gray,  145. 

Metaporhinns  Agass.  1844. 
MickeUnia  Duj.  Hupe',  1862  (non  Kon.). 

elegans  D.  &  H.        Peronella  decagonaHs  A.  Agass.,  148.    . 
MidraBter  Agass.  1836. 

canaliferus  Agass.        Schizaster  canaliferus  Agass.,  157. 

lacunosus  Agass.        Schizaster  canaliferus  Agass.,  157. 
Microcyphiis  Agass.  1841. 

elegans  A.  Agass.        TemnopUums  Hardwickii  A.  Agass.,  166. 

macnlatns  Agass.       Microcyphus  macnlatns  Agass.,  146. 

Ronsseani  Agass.        Microcyphus  macnlatns  Agass.,  146. 

versicolor  Agass.       Mespilia  globulus  Agass.,  148. 

xigsag  Agass.        Microcyphus  xigsag  Agass.,  146. 

Microdiadema  Cott.  1863. 

Micropedina  Cott.  1867. 

Micropsidia  Pomel,  1869. 

Micropsis  Cott.  1856. 

BCilnia  Haime,  1849. 

Mbera  (Mich.)  1855  (non  Leach  nee  Hubk.). 

atropos  Mich.       Moira  atropos  A.  Agass.,  146. 

olotho  Mich.       Moira  clotho  A.  Agass.,  147. 

lachesis  Mich.       Moira  atropos  A.  Agass.,  146. 

st^gya  Lt)TK.  MS.        Moira  stygia  A.  Agass.,  147. 
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Moira  A.  Aoass.  1872. 

atropos  A.  Agass.        Moira  atropos  A.  Aoabs.,  146. 

clotho  A.  Agass.        Moira  clotho  A.  Aoass.,  147. 

stygia  A.  Agass.        Moira  stygia  A.  Agass.,  147. 
Monophora  Des.  1847. 
Mortonia  Grat,  1851. 

australis  Gray.        Fibularia  aostralia  Desml.,  129. 
Mortonia  (Des.)  1857  non  Grat. 
Monlinia  Agass.  1841. 

cassidulina  Agass.        Encope  emarginata  Agass.,  126. 
Motdinsia  Agass.  1847,  non  Gratel.  (err.  tjp.)  Monlinia  Agass. 
cassiduUna  Agass.        Encope  emarginata  Agass.,  126. 

Neolampas  A.  Agass.  1869. 

roBtellatus  A  Agass.       Neolampas  roatellata  A  Agass.,  147. 
Nina  Grat,  1855. 

canalifera  Gray.        Schizaster  canaliferus  A  AoASS.,  157. 

Jukesii  Gray.        Schizaster  ventricoBoa  Gray,  158. 

ventricosus  Gray.        Schizaster  ventricosoa  Gray,  158. 
Nuces  Leske  (V.  P.)  1778. 
Nncleolites  Lam.  1801. 

epigonuB  Mart.       Nucleolites  epigonoa  Mart.,  147. 

ovi/armis  Lam.        Bohinolampaa  oviformis  Grat,  1 14.  ^ 

reoenB  £dw.        Echinobrissus  recens  D'Orbig.,  108. 

Jiichardii  Desml.        Rhynchopygus  caribaearum  Lutk.,  1 53. 
Nncleolns  Mart.  1866  (err.  typ.  X^ndeolites  Lamk.). 

epigonus  Mart.        Nucleolites  epigonoa  Mart.,  147. 
Nndeopygns  Agass.  1840. 

Ofbater  Des.  1857. 

Oligophyma  Pomel.  1869. 

OligopornB  M.  &  W.  1860. 

Olopnenates  Pomel,  1869.  (err.  tjp.)  Holopnenates  Agass. 

Oolopygns  D*Orbig.  1857. 

Opechinna  Des.  1855. 

Orthocidaris  Cott.  1862. 

Orthocidarii  (A.  Agass.)  1863  (non  Cott.). 

affinis  A.  Agass.        Dorooidaria  papiUata  A.  Agass.,  105. 

hystrix  A.  Agass.        Dorooidaria  papiUata  A.  Agass.,  105. 

papiUata  A  Agass.        Dorooidaria  papiUata  A.  Agass.,  105. 
Orthopsis  Cott,  1863. 
Ova  Leske  (V.  P.)  1778. 

canaliferus  Gray.        Schizaster  canaliferus  Aoasb.,  157. 

Pachechinns  A.  Agass.  MS. 

Auatraliae  A.  Agass.  MS.        Sphaerechinus  Aoatraliae  A.  Agass.,  159. 
Pachyclypns  Des.  1857. 
Falaechinns  Scoul.  1840. 
Falaeocidaris  Des.  1846. 
Faleodiscns  Salt.  1851. 
FaleoBtoma  Loven,  1867. 

mirabilis  Lovi^x.        Paleoatoma  mirabUis  Lov^n,  147. 

Farasalenia  A.  Agass.  1863. 

gratioBa  A.  Agass.        Paraaalenia  gratioaa  A.  Agass.,  148. 
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Paraster  Pomel.  1869. 

gibhertUus  Pomel.        Schizeuter  gibbemliu  Aoass.,  158. 
Pedicellaria  Mull.  1776. 
Fadina  Aoass.  1840. 
Fadinopsis  Cott.  1863. 
Feltaates  Agass.  1838. 
Feriaater  D'Orbig.  1854. 

cubensis  D'Orbio.  Meoma  ventricosa  Lute.,  143. 
fragiiis  D'Orbig.  Schkaster  fragilis  Agass.,  157. 
ffibberulus  D'Orbio.        Schizaster  gibbemlas  Agass.,  158. 

Feribrifians  Pomel.  1869. 

Fericoamna  Agass.  1847. 

Ferinatna  Des.  MS. 

laganoides  Des.        Echinostrophus  molare  A.  Agass.,  119. 

Feriachodomna  McCoy,  1849. 
Feronella  Grat,  1855. 

decagonalis  A.  Agass.        PeroneUa  decagonalis  A.  Agass.,  148. 
orbicularis  A.  Agass.        PeroneUa  orbicularis  Agass.,  149. 
Peronii  Gray        PeroneUa  Peronii  Gray,  149. 
rostrata  A.  Agass.        PeroneUa  rostrata  A  Agass.,  149. 

Phyllaeanthna  Brandt,  1835. 

annuli/era  A.  Agass.        Phyllacanthus  annulifera  A.  Agass.,  150. 
baculosa  A.  Agass.        Phyllacanthus  bacuhsa  A.  Agass.,  150. 
dubia  Br.        PhyllacanthoB  dubia  Br.,  150. 
ftuitigera  Barn.        Phyllacanthtui  imperialis  Br.,  151. 
geranioides  Br.        Qonlocidaris  geranioides  Agass.,  131. 
gigantea  A.  Agass.        Phyllacanthus  gigantea  A.  Agass.,  151. 
hystrix  Br.        jyoTOcidaxis  papUlata  A.  Agass.,  105. 
imperialis  Br.        Phyllacanthtui  imperialis  Br.,  151. 
imperialis  A.  Agass.        Phyllaeanthna  dnbia  Br.,  150. 
pistillaris  Br.        Phyllacanthus  baculosa  A.  Agass.,  150. 
tribxdoides  Br.         Cidaris  tribuloides  Bl.,  98. 
verticillata  A.  Agass.        Phyllacanthus  verticiUaia  A.  Agass.,  151. 

Fhyllobriaana  Cott.  1860. 
Fhymechiniia  Des.  1856. 
Fhymoaoma  D'A.  &  H.  1853. 

crenularis  A.  Agass.        Phymosoma  crenulare  A.  Agass.,  151. 
Fileiia  Des.  1857. 
Placenta  Klein,  1734. 

laevia  Klein.        Echinodiscus  laems  A.  Agass.,  113. 
testudinata  Klein.        Mellita  testndinata  Klein,  141. 
Bonani  Klein.        Tiagannni  Bonani  Klein,  137. 
Rnmphii  Klein.        Rotnla  Rumphii  Klein,  155. 
Angnsti  Klein.        Rotnla  Angnsti  Klein,  154. 
rotnla  Briss.        Rotnla  Angnsti  Klein,  154. 
Plagionotus  (Agaaa.)  1847,  non  Muls.  1842. 

africanns  Verrill.        Metalia  africana  A.  Agass.,  144. 
Desorli  Gray.        Metalia  pectoralis  A.  Agass.,  145. 
nobilis  A  Agass.        Metalia  maculosa  A  Agass.,  144. 
pectoralis  Agass.        Metalia  pectoralis  A  Agass.,  144. 
timorenslB  Mich.  MS.        Metalia  maculosa  A.  Agass.,  145. 
Holmesii  McCr.        Metalia  pectoralis  A.  Agass.,  145. 
Ravenellianns  McCr.        Metalia  pectoralis  A.  Agass.,  145. 

Flagiopatagna  Lutk.  MS. 

variegatus  Lutk..      MaxMsL  planukUa  Gray,  140. 
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FlatybriBSQB  Grubb,  1865. 

Roemeri  Grube.       Platybrisstui  Roemeri  Grubs,  152. 

PlenrachiniiB  Agass.  1841. 

hothryoides  AoASS.        PlenreohinoB  bothryoides  AoAse  ,  152. 

FlnteoB  MiJLL.  1846. 

Fodocidaris  A.  Agass.  1869. 

Bcolpta  A.  Agass.       Fodocidaris  Bcolpta  A.  Agass.,  152. 

Podophora  Agass.  1840. 

atrata  Agass.        Colobocentrotus  alratus  Br.,  102. 
Mertensii  D.  &  H.        ColobocentrotuB  MertenBii  Br.,  103. 
pedi/era  Agass.        ColobocentrotuB  atratus  Br.,  102. 
quadriBoriata  Trosch.        ColobocentrotuB  MertenBii  Br.,  103. 
Quoyii  A.  Agass.        ColobocentrotuB  atratus  Br.,  102. 

Polyaster  Mich.  1859  (non  Gray). 

elegana  Mich.        Peronella  decagonalis  A.  Agass.,  148. 
FolyddariB  Quenst.  1858. 
FolyeyphoB  Agass.  1846. 
Forocidaris  Des.  1854. 

purpurata  VV.  Thom.  MS.        Porocidaris  purpurata  W.  Thom  ,  152. 

Ponrtalesia  A.  Agass.  1869. 

miranda  A.  Agass.        Pourtaleaia  miranda  A.  Agass.,  152. 

Prenaster  Des.  1853. . 

Frionoddaris  A.  Agass.  1863. 

pistUlaris  A.  Agass.        Phyllacanthus  bacuhsa  A.  Agass.,  150. 
Frodiadema  Pomel.  1869. 
FsammechiniiB  Agass.  1846. 

acicuLatus  Duj.  Hupi^.        Strongylocentrotus  Gaimardi  A.  Agass.,  IGSl 
aateroideB  GiR.        EvechinuB  chhrotictu  Verrill,  128. 
chloroticus  A.  Agass.        EvechinuB  chloroticus  Verrill,  1 28. 
cupreuB  Trosch.  MS.        Echinus  magellanicuB  Phil.,  128. 
decorcAus  D.  &  H.        Echinus  microtuberoulatUB  Bl.,  124. 
excavatus  Agass.        Toxopneustes  varieyatus  A.  Agass.,  168. 
exoletUB  McCr.        Toxopneustes  variegatwt  A.  Agass.,  169. 
intermediuB  Barn.        Strongylocentrotus  intermedius  A.  Agass.,  1 64. 
Korenii  Des.        Echinus  miliaria  Mull.,  125. 
laganoides  D.  &  H.        Echinostrophus  molare  A  Agass.,  119. 
longispinus  D.  &  H.        Echinostrophus  molare  A,  Agass.,  119. 
mageUanicus  D.  &  H.        Echinus  magellanicuB  Phil.,  1 23. 
microtuberculatus  Agass.        Echinus  microtuberoulatUB  Bl.,  1 24. 
mt/tam  Agass.        ^cAtnu«  miliaria  Mull.,  125. 
norvegicus  Agass.        Echinus  norvegicuB  Dt)B.  o.  KoR.,  125. 
parvituberculatus  LOtk.        Echinus  microtuberoulatUB  Bl.,  124. 
pictUB  Verrill.        Toxopneustes  semituberculatus  A.  Agass.,  168. 
pulchellus  Bronn.        Echinus  microtuberoulatUB  Bl.,  124. 
pulcherrimuB  Barn.        Sphaerechinus  pidcherrimus  A.  Agass.,  160. 
.   pustukttus  D.  &  H.        Echinus  miliaria  Mull.,  1 25. 
semitubercidatus  Agass.  Toxopneustes  semituberculatus  A.  Agass.,  168. 

fubangulosus  Agass.        Echinus  angulosus  A.  Agass.,  1 22. 
variegatus  Agass.        Toxopneustes  variegatus  A.  Agass..  168. 
vemiculatuB  LOtk.        Echinus  angulosus  A.  Agass.,  122. 

Faendoboletia  Trosch.  1869. 

grantUata  A.  Agass.        Pseudoboletia  granukUa  A  Agass.,  158. 
Indiana  A.  Agass.        Pseudoboletia  indiana  A.  Agass.,  153. 
maoulata  Trosch.        Pseudoboletia  indiana  A.  Agass.,  153. 
BtenoBtoma  Trosch.        Pseudoboletia  granulata  A.  Agass.,  153. 
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Piendoeidaris  Etall.  1862. 
PsendodeBorella  Etall.  1860. 
Psendodiadema  Des.  1855. 
Paendopedina  Cott.  1858. 
PaendoBalenia  Cott.  1859. 
PaUechinns  Lutk.  1864 

variegatus  LiJTK.        Toxopnetutes  variegatus  A.  Aoass.,  168. 

Pyganlns  Agass.  1847. 
Pygaster  Agass.  1836. 
Pygorhynehus  Agass.  1839. 

pacifiooB  Agass.       Rhynchopygw  pacificus  A.  Agass.,  153. 

Bp.  Agass.        Rhynchopygus  pacificus  A.  Agass.,  153. 
Pygnms  Agass.  1839. 
Pyrina  Desml.  1835. 

Ravenellia  Lutk.  1864. 
Rhabdoddaris  Des.  1854. 
Rhaphidoclypus  A.  Agass.  1863. 

microtuberctilatas  A.  Agass.        Clypeaster  scutiformis  Lamk.,  101. 

scuii/ormis  A.  Agass.        Clypeaster  scutiformis  Lamk.,  101. 

Rhjrncholampas  A.  Agass.  1869. 

caribaearum  A.  Agass.        Rhynchopygus  canbaearum  Lutk.,  153. 
paaficus  A.  Agass.        Rhynchopygus  pacificus  A.  Agass.,  1 53. 
Rhynchopygna  D*Orbig.  1855. 

caribaearum  Lutk.        Rhynchopygus  caribaearum  Lutk.,  153. 

guadeloupensis  D'Orbig.        Rhynchopygus  caribaearum  Lutk.,  153. 

pacificus  A.  Agass.        Rhynchopygus  pacijicus  A.  Agass.,  153. 
Rhynobriasua  A.  Agass.  1872. 

pyramidalis  A..  Agass.       Rhynobrissas  pyramidalis  A.  Agass.,  154. 
Bhsrsaobriasua  A.  Agass.  1863. 

niger  A.  Agass.        Meoma  grandia  Gray,  142. 
Rotnla  Klein,  1734. 

August!  Klein.        Rotnla  Augusti  Klein,  154. 

digitata  Agass.       Rotnla  Romphii  Klein,  155. 

Gualteri  Gray.        Rotnla  Angnsti  Klein,  154. 

Kleinii  Mich.  MS.       Rotnla  Rumphii  Klein,  155. 

Romphii  Klein.       Rotnla  Rumphii  Klein,  155. 

Rnmphia  Des.  1857. 

Lesueurii  A.  Agass.        PeroneUa  decagonalis  A.  Agass.,  148. 
PeronU  Des.        PeroneUa  Peronii  Gray,  149. 
rostrata  Des.       Perondla  rostrata  A.  Agass.,  149. 
Rnna  Agass.  1841. 

Salenia  Gray,  1835. 

varispina  A.  AoASfl.        Salenia  vctrispina  Agass.,  155. 

Salenocidaris  A.  Agass.  1869. 

varispina  A.  Agass.        Salenia  varispina  Agass.,  155. 

Salmacia  Agass.  1841. 

bicolor  Agass.       Salmacis  bicolor  Agass.,  156. 
conica  Mart.        Salmacis  sulcata  Agass.,  156. 
Desmonlinsii  D.  &  H.        Salmacis  Dnssnmierl  Agass.,  156. 
Dussumieri  Agass.        Salmacis  Dnssnmierl  Agass  ,  156. 
festivus  Grube.        Sabnacis  rarispina  Agass.,  156. 
globator  Agass.       Satmacis  globator  Agass.,  156. 
pyramidata  Trosch.       Sidmads  rarispina  Agass.,  156. 
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SalmadB  Agass.  1841  (continued). 

^rarlBpinus  Aqasb.    Salmacis  rarlspina  AoASS.,  156. 
rubrotinctas  Grube.    SaLmacis  rarlspina  Agass.,  156. 
Buloatus  Agass.        Salmacix  sulcata  Agass.,  156. 
vaxiuB  Agass.        Salmacis  rarlspina  Agass ^  156. 
virgulatus  Agass.        Salmacis  sulcata  Agass.,  156. 

Savignya  Des.  1855. 

calamaria  Des.        Echinothrix  calamaris  A  Agass.,  120. 
Desorii  Des.        Bchinothriz  Desorii  Pet.,  120. 
fpinosissima  Des.        Bchinothriz  turcarum  Pet.,  121. 
subuLaris  Des.        Bchinothriz  turcarum  Pet.,  121. 
Frappieri  Mich.        Bchinothriz  Desorii  Pet.,  120. 

Scaphechinus  Barn.  1863. 

mirabilifl  Barn.        Echinarachnius  mirabilis  A.  Agass.,  107. 

Schixaater  Agass.  1836. 

atropos  Agass.       Moira  atropos  A.  Agass.,  146. 
canaliferus  Agass.        Schizaster  canaliferus  Agass.,  157. 
cardatus  Bron.        Schizaster  canaliferta  Agass.,  157. 
cnbenaia  D*Orbig.        Meoma  ventricosa  Lutk.,  143. 
cubensis  A.  Agass.        Schizaster  fragilis  Agass.,  157. 
fragilis  Agass.        Schizaster  fragilis  Agass.,  157. 
gibberuluB  Agass.        Schizaster  gibberulos  Agass.,  158. 
incertns  Aradas.        Brissopsis  lyri/era  Agass.,  96. 
Jnkeaii  Gray.        Schizaster  ventricosua  Gray,  158. 
LacheaiB  Gir.        Moira  atropos  A.  Agass.,  146. 
Philippii  A.  Agass.        Schizaster  Philippii  A.  Agass.,  158. 
▼entricoBOB  Gray.        Schizaster  ventricosuB  Gray,  158. 

SchisechiniiB  Pomel,  1869. 

excavatus  Pomel.        Toxopneustes  variegatus  A.  Agass.,  169. 
semituberculatus  Pombl.        Toxopneustes  semituberculatus  A.  Agass.,  168. 
variegatus  Pomel.        Toxopnettstes  variegatus  A.  Agass.,  169. 

Schizobriasus  Pomel,  1869. 

Scutella  Lam.  1816. 

ambigena  Lam.        Clypeaster  humUis  A  Agass.,  100. 

aurita  Bl.        Echinodiscus  aurituB  Leske,  112. 

bifiBBa  Lam.        Echinodiscus  aurituB  Leske,  112. 

bifora  Lam.        Echinodiscus  biforis  A.  Agass.,  113. 

hifora  Desml.        Echinodiscus  laevis  A.  Agass.,  113. 

biforis  Bl.        Echinodiscus  laevis  A.  Agass.,  113.  * 

bilinearifora  Desml.        Echinodiscus  biforis  A.  Agass.,  118. 

caroliniana  Ray.        MeUita  sexforis  A.  Agass.,  141. 

casBidulina  Desml.        Encope  emarginata  Agass.,  126. 

clypeaBtriformiB  Bl.        Clypeaster  scutiformis  Lamk.,  101. 

decadactylos  Bl.        Rotnla  Augusti  Kl.,  154. 

decagonalifi  Less.     Peronella  decagonalis  A.  Agass.,  148. 

dentata  Lam.        Rotnla  Rumphii  Kl  ,  155. 

digitata  Lam.        Rotnla  Auguati  Kl.,  154. 

emarginata  Lam.        Encope  emarginata  Agass.,  126. 

ezcentrica  Escn.        Echinarachnius  excentricus  Val.,  107. 

gibbosa  (Rav.)         Clypeaster  subdepressus  Agass.,  101. 

hexapora  Bl.        MeUita  sexforis  A.  Agass.,  141. 

inaurita  Bl.        Echinodiscus  anrituB  Leske,  118. 

integra  Brug.    ? 

japonioa  Mart.        Echinarachnius  mirabilis  A  Agass.,  107. 

laganum  Bl.        Ziaganum  Bonani  Kl.,  137. 

latiBBima  Lam.        Clypeaster  humUis  A.  Agass.,  98. 
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Scntella  Lam.  1816  (corUintied). 

octodactyhs  Bl.        Rotnla  Angnsti  Kl.,  154. 
orbicularis  (Ziam.).        Peronella  PeronU  Gray,  149. 
ovoiu  AQAS8.  Clypeaster  scutiformis  Lamk.,  101. 

parina  Lam.        Echinarachnius  parma  Gray,  107. 
pentapora  Bl.        Mellita  teatadinata  Kl.,  142. 
pentaphora  Sat.        Mellita  testadinata  Kl.,  142. 
placenta  Lam.        Arachnoides  placenta  AoASS.,  90. 
plaoonaria  Lam.         Clypeaster  humilig  A.  AoASS.,  100. 
poxpita  Deslong.        Arachnoides  placenta  Aoass.,  90. 
quadrifora  Lam.        Encope  emargindta  Agass.,  126. 
qninquefora  Lam.        Mellita  teatndinata  Kl.,  142. 
qninqueloba  E^ch.        Encope  emarginata  Agabs.,  126. 
radiata  Bl.        Rotnla  Rumphii  Kl.,  155. 
reticulata  Bl.         Clypeaster  scutiformis  Lamk.,  101. 
Rumphii  Bl.        Echinarachnius  parma  Gray,  108. 
aemiaol  Bl.        Rotola  Rumphii  Kl.,  155. 
aexforis  Lam.        Mellita  sexforis  A.  Agass.,  141. 
striatula  Conrad.         Echinarachnius  excentricus  Val.,  107. 
tetrapora  Bl.        Encope  emarginata  Agass  ,  126. 
trifaria  Say.        Echinarachnius  parma  Gray,  108. 

Scntellina  Agass.  1841. 

Scntmn  Klein,  1734. 

ovatum  Klein.        Bohinolampas  oviformis  Gray,  114. 

Sismondia  Des.  1857. 

Spatagoides  Klein,  1734. 

Spatagna  Mull.  1774. 

flaveBcena  Mull.        Echinocardium  Jiaveseens  A.  Agass.,  110. 
purpureuB  Mull.        Spatangus  purpureus  h¥.^Yi¥,^  \b%, 
puaillua  MUll.        Echinocycanus pusillus  Gray,  111. 

Spatangitea  Leske,  1778. 

Spatangns  Klein,  1734. 

altus  LuTK.  MS.         Spatangus  Ltitkeni  A.  AoASS.,  158. 
arcuarius  Lam.        Echinocardium  cordaium  Gray,  109. 
atropoB  Lam.        Moira  atropos  A.  Agass  ,146. 
Auatralasiae  Leach.        Breynia  Australasiae  Gray,  95. 
australlB  Phil.        Hemiaster  australis  A.  Agass.,  1S2. 
brissus  Leske.        ? 

canaliferus  Lam.        Schizaster  canaliferus  Agass.,  157. 
carinatus  Lam.        Brissus  carinatus  Gray,  96. 
carinatus  Risso.        Brlasua  unicolor  Kl.,  97. 
cavemoBua  Phil.        Hemiaster  cavemosus  A.  Agass  ,  1 32. 
columbaria  Lam.        Brlaaua  unicolor  Kl.,  97. 
comproBBua  Lam.        Metalia  maculosa  A.  Agass.,  144. 
cordatus  Flem.        Echinocardium  cordatum  Gray,  109. 
Cnuc  Andreae  Lam.        Breynia  Australasiae  Gray,  95. 
elongatua  Gray.        Lovenia  elongata  Gray,  139. 
excavatua  Phil.        Tripylua  excavatua  Phil.  169. 
Jiaveseens  Abild.        Echinocardium  cordaium  Gray,  109. 
grandis  Bl.        Metalia  pectoralis  A.  Agass.,  144. 
Gualterli  Bl.        Schizaster  canaliferus  Agass.,  157. 
lacunosus  Leske.        Schizaster  canaliferus  Agass.,  157. 
lacunoBua  Mull.        Echinocardium  cordatum  Gray,  109. 
latecarinatus  Leske.        Brissus  carinatus  Gray,  96. 
Liitkeni  4-  Agass.        Spatangus  Ltttkeni  A.  Agass.,  158. 
maculosus  Leskb.        Metalia  maculosa  A.  Agass.,  144. 
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Spatangns  Klein,  1734  (continued). 

meridionaliB  Risso.        Spatangus  pwjmreus  Leske,  159. 

meridionalis  Anglic.  Auct.  (Norman).        Spatangus  Rasohi  Lov^,  159. 

orthonotus  Conrad.        Echinocardium  pennatifidiim  Norm.,  111. 

ovaius  Flem.        Echinocardium  Jiavescens  A.  A6A88.,  110. 

ovatus  Leske.        Brissos  tmicolor  El.,  97. 

ovatus  Lmk.        BrlBSOB  onicolor  Kl  ,  97. 

ovatfui  Leske.        Maretia  planulata  Gray,  140. 

peotoraliB  Lamk.        Melalia  pectoralis  A.  AoASS.,  144. 

placenta  Phil.    Brlssos  onicolor  Kl.,  97. 

planulatus  Lamk.        tlLsxMB.  planulata  Gray,  140. 

pnlvinatus  Phil.    Brissopsis  lyri/era  Aoasb.,  96. 

purpureus  ItESKK.        Spatangus  purpureus  LiESKRf  16S. 

pusillus  Mull.        Echinocardium  cordatum  Gray,  109. 

pusillus  Leske.        Echinocardium  cordatum  Gray,  109. 

Rasohi  Lov^N.        Spatangus  Rasohi  Lov^n,  159. 

fteaumori  Desml.        Echinocardium  cordatum  Gray,  109. 

Reginae  Gray.        Spatangus  purpureus  Leske,  159. 

Rumphii  Desml.        Metalia  maculosa  A.  Agass.,  144. 

apinoBissimuB  Des.        Spatangus  purpureus  Leske,  159. 

stemalis  Lam.        Metalia  stemalis  Gray,  145. 

Buboarinatus  Gray.        Lovenia  suhcarinata  Gray,  189. 

unicolor  Leske.        Brissus  onicolor  Kl.,  97. 

unicolor  Bl.        Brlssos  onicolor  Kl.,  97. 

variegatus  Gray.        Maretia  planulata  Gray,  140. 

▼entricoBOB  Lam.        Meoma  ventricosa  Lutk.,  148. 

SphaarechiniiB  Des.  1856. 

AoBtraliae  A.  Agass.        Sphaerechinus  Aostraliae  A.  Agass  ,  159. 
brevispinosus  Des.        Sphaerechinus  granulans  A.  Agass  ,  1 60. 
esculentus  Dcj.  Hup^.        Echinus  esculentus  Linn.,  128. 
esculentus  Bronn.         Sphaerechinus  granularis  A.  Agass.,  1 59. 
gibbosus  Duj.  IIupi^.        Strongylocentrotus  gibbosus  A.  Agass.,  164. 
granularis  A.  Agass.        Sphaerechinus  granularis  A.  Agass.,  159. 
pukherrimus  A.  Agass.        Sphaerechinus  pulcherrimus  A.  Agass.,  160. 

Sphaeriechinns  Lutk.  1864  (err.  tjp.). 

indianus  LiJTK.        Pseudoboletia  indiana  A.  Agass.,  1 58. 

Stanonia  Des.  1857. 
Stephanocidaris  A.  Agass.  1863. 

bispinosa  A.  Agass.        Stephanocidaris  bispinosa  A.  Agass.,  160. 
tubaria  A.  Agass.        Stephanocidaris  bispinosa  A.  Agass.,  160. 

Stigmatopygna  D'Orbig.  1855. 
Stirechinna  Des.  1856. 
Stoloniclypeua  Verrill,  1867  (err.  tjrp.)* 

rotundus  Verrill.        Clypeaster  rotundus  A.  Agass.,  100. 

Stolonoclypiia  Agass.  1863. 

placunarius  Agass. 

prostratus  A.  Agass.  Clypeaster  subdepressus  Agass.,  101. 

RaveneUii  A.  Agass.  Clypeaster  subdepressus  Agass.,  101. 

rotondoB  A.  Agass.  Clypeaster  rotundus  A.  Agass.,  100. 

Stomechinna  Des.  1855. 

Stomopnenatea  Agass.  1841. 

variolaris  Agass.        Stomopneostes  variolaris  Agass.,  161. 
Strongylocentrotna  Br.  1835. 

albus  A.  Agass.        Strongylocentrotus  aJbus  A.  Agass.,  162. 
armiger  A.  Agass.        Strongylocentrotus  armiger  A.  Agass.,  162. 
ohlorooentrotns  Br.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  162. 
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Strongylocentrotna  Br.  1835  {continued). 

depressus  A.  Aoasb.        Strangylocentratus  depressus  A.  Agass.,  162. 
DrdbachiensU  A.  Aoass.        Strongylocentrotus  Drdbachiensis  A.  AoASS.,  IB 2. 
eurythrogrammus  A.  Agass.         Strongylocentrotus  eurythrofprammus  A.  Agass.,  168. 
franciscanus  A.  Agass.        Strongylocentrotus  franciscanus  A.  Agass.,  163. 
Gaimardi  A.  Agass.        Strongylocentrotus  Gaimardi  A.  Agass.,  163. 
gibbosus  A.  Agass.        Strongylocentrotus  gibbosus  A.  Agass.,  164. 
intermedius  A.  Agass.         Strongylocentrotus  intermedius  A.  Agasb.,  164. 
lividus  Br.        Strongylocentrotfui  liviflus  Br.,  1 64. 
longispina  Br.        Echinostrephus  molare  A.  Agass.,  119. 
mexicanus  A.  Agass.        Strongylocentrotus  mexicanus  A.  Agass.,  165. 
9ito/a  Br.        Echinostrephus  molare  A.  Agass.,  1 1 9. 
nudus  A.  Agass.        Strongylocentrotus  nudus  A.  Agass.,  165. 
parviluberculatus  Br.        Echinus  microtuberculatus  Bl  ,  124. 
purpuratus  A.  Agass.         Strongylocentrotus  purpuratus  A.  Agass.,  165. 
subglobiformis  Br.         Sphaerechinus  granulans  A.  Agass.,  1 60. 
tuberculcUus  Br.        Strongylocentrotus  /u^ervti/ariis  Br.,  165. 


Temnechinns  Forbes,  1852. 

maculatus  A.  Agass.        7>mn«cAmtiJv  maculatus  A.  Agass.,  165. 
Temnocidarts  (A.  AgaflS.).  1863  (non  Cott.). 

canalioulata  A.  Agass.        Goniocidaris  canaliculata  A.  Agass.,  13. 

Temnocidaris  Cott.  1863. 
Temnopleorus  Agass.  1841. 

bofhryoides  Agass.        Plenrechinua  bothryotdes  Agass.,  152. 

depresBua  D^A.  &  II.    Temnopleunui  toreumaticus  Agass.,  166. 

elegans  Mich.  MS.        Sabnacis  Diuuiumieri  Agass.,  156. 

Hardwickii  A.  Agass.        Temnopleurus  Hardtdckii  A.  Agass,  166. 

japonious  Mart.         Temnopleurus  Hardtcickii  A  Agass.,  166. 

Reevesii  A.  Agass.        Temnopleunui  toreumaticus  Agass.,  166. 

Reynaudi  Agass.        Temnopleurus  Reynaudi  Agass.,  166. 

toreumaticus  Agass.        Temnopleurus  toreumaticus  Agass.,  166. 

Temnotrema  A.  Agass.  1863. 

sculpta  A.  Agass.        Temnopleurus  Hardwickii  A.  Agasb.  166. 

Tetragramma  Agass.  1840. 
Tetrapygns  Agass.  1841. 

aequituberculatus  Agabs.        Arbaoia  pustulosa  Gray,  92. 
grand inosus  Agasb.        AxheLCia  pustulosa  Gray.  92. 
niger  Agass.        Arbacia  nigra  A.  Agass.,  91. 
pustulosus  Agasb.        Arbacia  pustulosa  Gray,  92. 
Thrichodiadema  A.  Agass.  1863. 

coronatum  A.  Agass.        Centrostephanus  coronaius  A.  Agabs.,  97. 
Rodgersii  A.  Agasb.        Centrostephanus  Rodgersii  A.  Agass.,  98. 
Thrichoproctns  Agass.  MS. 

tenuis  Agass.  MS.        Maretia  planulata  Gray,  140. 

Torenmatica  Gray,  1855. 

concava  A.  Agasb.        Temnopleurus  Reynaudi  Agass.,  166. 
concava  Gray.        Salmacis  Dussumieri  Agass.,  156. 
granulosa  Gray.        7Vmno/7/<;urtM  Reynaudi  Agass.,  166. 
Hardwickii  Gray.        Temnopleurus  Hardwickii  A.  Agasb.,  166. 
Reevesii  Gray.        Temnopleurus  "Rejikiuxi^  AoAss.,  166. 

Tozaster  Agass.  1840. 
TozobriSBUs  Des.  1858. 
Toxocidaris  A.  Agasb.  1863. 

orassispina  A.  Agabb.       Strongylocentrotus  tuberculaius  Br.,  165. 
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Toxoddaris  A.  Agass.  1863  (continued). 

Detalandi  A.  Agass.         Strongylocentratus  eurythrogrammun  A.  Agass.,  168. 
depressa  A.  Agass.        Strongylocentrotus  depreMus  A.  Agass.,  162. 
eurythrogrcanma  Verrill.         Strongtflocentrottu  eunfthrogrammus  A  Agass.,  168. 
franclBcana  A.  Agass.        Strongylocentrotus  Jranciscanus  A.  Agass.,  168. 
globulosa  A.  Agass.        Strongylocentrotus  Jranciscanus  A.  Agass.,  163. 
homalostoma  Verrill.        Strongylocentrotus  tuberculatus  Br.,  165. 
mexicana  (A.  Agass.)         Strongylocentrotus  mexkanus  A.  Agass.,  165. 
nuda^  A  Agass.        Strongylocentrotus  nudus  A.  Agass.,  165. 
purpurea  Mart.        Strongylocentrotus  tubercuUxtus  Br.,  1C5. 

TozopneoBtes  Agass.  1841. 

aequliuberculatus  Dn.i.  Hup^.        Sphaerechinus  granulans  Des,  160. 
albidus  Agass.        Sphaerechinus  granularis  A.  Agass.,  160. 
hrevispinosus  Agass.        Sphaerechinus  granularis  A.  Agass.,  160.  ^ 

oamosus  Barn.        Strongylocentrotus  Drohachiensis  A.  Agass.,  162. 
chlorocentrotus  LiJTK.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  162. 
compUtnatus  Agass.  Strongylocentrotus  lividus  Br.,  164. 

conoavus  Agass.        Strongylocentrotus  lividus  Br.,  164. 
Delalandi  Agass.  Strongylocentrotus  eurythrogrammus  A.  Agass.,  168. 

Drdbachiensis  Agass.        Strongylocentrotus  DriUnichiensis  A  Agass.,  162. 
Dubeni  Agass.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  163. 
gibbosus  Agass.  Strongylocentrotus  gibbosus  A.  Agass.,  1G4. 

grandiporus  LifTK.        Strongylocentrotus  intermedius  Agass.,  164. 
granulattis  Agass.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  162. 
granularis  Agass.        Sphaerechinus  granularis  A.  Agass.,  159. 
indlanus  Mich.        Pseudoboletia  indiana  A.  Agass.,  1 53. 
lividus  Agass.        Strongylocentrotus  lividus  Br.,  1 64. 
maculatus  A.  Agass.        Toxopneustes  maculatus  A.  Agass.,  167. 
manunillatus  Micu.  MS.        Strongylocentrotus  lividus  Br.,  164. 
neglectus  Agass.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  162. 
pallidus  6.  O.  Sars.        Strongylocentrotus  Drdbachiensis  A.  Agass.,  168. 
pictus  Norman.        Strongylocentrotus  Drdbachiensis  A  Agass.,  168. 
pileolus  Agass.        Toxopneustes />t^o/u«  Agass.,  167. 
sp,  Verrill.  Strongylocentrotus  mexicanus  A  Agass.,  165. 

semituberculatus  A.  Agass.        Toxopneustes  semiiuberculaius  A  Agass.,  168. 
tuberculatus  Agass.        Strongylocentrotus  tuberculatus  Br.  165. 
variegatus  A.  Agass.         Toxopp^mtes  variegaius  A  Agass.,  168. 

Trachygaster  Pomel,  1869. 

Trachypatagns  Pomel,  1869. 

Trematopygiis  D'Orbig.  1855. 

Trigonocidaris  A.  Agass.  1869. 

albida  A  Agass.       Trigonocidaris  albida  A  Agass.,  169. 

Tripnenstes  Agass.  1841. 

angulosus  Duj.  Hup^.        Hipponoi  variegata  A  Agass.,  135. 
bioolor  Val.  Per.        Hipponoe  variegata  A,  Agass.,  135. 
depressus  A.  Agass.     .  Hipponoi  depressa  A  Agass.,  134. 
fasciatus  Duj.  Hup^.        Hipponoi  variegata  A.  Agass.,  136. 
fnscus  Mich.         Hipponoe  variegata  A.  Agass.,  186. 
obtusangulus  Agass.        Hipponoi  variegata  A.  Agass.,  136. 
pentagonus  Agass.        Hipponoi  variegata  A.  Agass.,  135. 
Peronii  Prrrier.        Hipponoi  variegata  A.  Agass.,  136. 
sardicus  Agass.        Hipponoi  variegata  A.  Agass.,  135. 
senkenbergianus  Trosch.  MS.        Hipponoi  variegata  A  Agass.,  186. 
subcoeruleus  Agass.        Hipponoi  variegata  A.  Agass.,  135. 
ventricosus  Agass.        Hipponoi  esculenta  A.  Agass.,  135. 
migsag  Mich.        Hipponoi  variegata  A  Agass.,  136. 
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Tripylus  Phil.  1845. 

aoBtraliB  Phil.  Hemiaster  auatralis  A.  Aoass  ,  132. 

oaTemosoB  Phil.  Hemiaster  cavemosus  A.  Aoass.,  182. 

ezoavatus  Phil.  Tripyltui  ezoavatus  Phil.,  169. 
fragitis  Sars.        SckizaMer  fragilis  Agass.,  157. 

grandia  Trosch.  Faorina  chinenais  Gray,  129. 

Philippii  Gray.  Schizaster  Philippn  A.  Aoass.,  158. 

Wrightia  (Fomel),  1869  non  Aoass.  1863. 

ZanthobriSBUS  A.  Aoass.  1863. 

Garetti  A.  Aoass.        Metalia  siemalis  Gray,  145. 


GEOGRAPHICAL   DISTRIBUTION. 


All  that  we  know  of  the  Geographical  Distribution  of  marine  animals  is, 
with  the  exception  of  very  contracted  areas,  limited  to  strictly  littoral  dis- 
tribution. It  is  true  that  the  Deep  Sea  Dredging  Expeditions,  since  the 
laying  of  the  Atlantic  cable,  have  given  us  considerable  additional  informa- 
tion respecting  the  geographical  distribution  of  marine  life  on  the  bottom  of 
the  northern  part  of  the  Atlantic,  but  that  is  as  yet  only  sketched  out  roughly, 
though  sufficiently  to  show  us  the  probable  mode  of  distribution  of  animals 
at  different  depths  according  to  the  temperature,  forming  tolerably  well- 
defined  belts,  similar  to  the  great  belts  of  distribution  of  animals  and  plants 
as  we  ascend  in  altitude  or  in  latitude,  though  the  Latter  does  not  form  ap- 
parently so  important  a  part  in  the  distribution  of  marine  life  as  in  the  case 
of  land  animals  and  plants.  On  land,  when  we  have  alpine  and  arctic  as- 
semblages of  similar  animals  and  plants  occurring  in  far  distant  geographi- 
cal points  (latitudinally  distant),  the  identity  of  forms  extends  to  but  few 
types;  while,  as  far  as  we  can  judge  from  the  little  we  know  of  the  inhabi- 
tants of  the  deeper  parts  of  the  Atlantic,  the  same  species  have  a  wide 
geographical  range  far  exceeding  any  similar  distribution  on  land.  While 
on  land  we  have  a  circumpolar  arctic  fauna  extending  with  outliers  at  only 
comparatively  short  distances  on  the  highest  parts  of  the  adjoining  temper- 
ate tracts,  we  have  probably  an  abyssal  circumpolar  marine  fauna  extending 
far  into  the  tropics,  surrounded  at  its  lowest  base  (the  littoral  edges)  by 
faunae  of  the  most  diversified  character,  —  a  feature  entirely  unknown  in  the 
distribution  of  life  upon  the  land.  Of  course  we  have  the  analogous  feature 
of  the  change  of  life  as  we  proceed  in  altitude  in  a  mountain-chain,  but  that 
is  a  homologue  of  a  similar  change  in  marine  life  as  we  change  the  depth ; 
and  although  we  have  something  analogous  to  a  well-characterized  fauna 
surrounded  by  widely  different  elements  east  and  west  and  north  and  south 
in*  the  Rocky  Mountains,  yet  we  have  nowhere  such  a  diversified  condition 
of  life  as  we  find  in  the  littoral  elements  surrounding  what  at  present 
we  may  call  the  Atlantic  Realm^  surroimded   by  the  circumpolar  littoral 
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fauna,  —  the  Lusitanian,  the  West  African,  the  Ti  epical  Atlantic,  and  the 
American  Boreal  forming  the  base  of  life  as  it  were  of  the  Atlantic  Realm. 
It  is  not  a  little  remarkable  that  the  point  urged  by  Sars  with  so  much 
force  (in  absence  of  evidence)  against  Loven's  theory  of  the  distribution 
of  life,  —  of  a  uniform  fauna  throughout  the  bottom  of  the  deeper  parts  of 
the  Atlantic,  —  should  so  soon  have  been  disproved  by  actual  exploration ; 
the  presence  of  Rhizocrinus  lofotensis,  Schizaster  fragilis,  Homolampas  fra- 
gilis,  Echinus  norvegicus,  Dorocidaris  papillata,  Echinocyamus  pusillus,  at 
such  widely  distant  points  and  with  such  great  bathymetrical  range,  shows 
that  the  theory  proposed  by  Loven  gives,  as  far  as  we  know,  a  rational  ex- 
planation of  many  phenomena  hitherto  imperfectly  understood  in  the  distri- 
bution of  marine  life  in  the  different  bathymetrical  belts.  The  explorations 
now  going  on  under  the  auspices  of  the  United  States  Coast  Survey  will 
probably  extend  our  knowledge  on  this  subject  so  materially  that  it 
seems  useless  to  attempt  any  further  exposition  of  the  subject  till  their 
results  are  available,  and  I  will  limit  myself,  in  discussing  the  geograph- 
ical distribution  of  Echini,  to  strictly  littoral  divisions;  not  that  I  do  not 
expect  the  material  likely  to  be  collected  will  not  modify  to  some  extent 
the  limits  assigned  to  the  littoral  divisions  here  sketched  out,  but  in  the 
main  they  are  likely  to  be  tolerably  correct,  if  we  may  judge  from  the  na- 
ture of  the  material  thus  far  brought  together  in  different  public  museums 
of  Europe  and  America  by  the  exploring  expeditions  sent  at  different  times 
during  this  century  by  all  the  great  continental  nations.  They  have  ex- 
plored more  or  less  thoroughly  the  shore  lines  at  least  of  the  greater 
part  of  the  world,  leaving  but  few  spots  about  which  we  actually  know 
nothing,  so  far  at  least  as  the  distribution  of  Echini  is  concerned.  It  was,  in- 
deed, a  matter  of  great  surprise  to  find  how  few  species  of  Echini  hitherto 
not  noticed  were  not  to  be  found  in  the  vast  stores  of  the  British  Museum,  the 
Jardin  des  Plantes,  the  Museums  of  Copenhagen,  Stockholm,  Berlin,  Vienna. 
Everywhere,  although  from  different  localities,  were  found  repetitions  of  spe- 
cies already  well  known,  so  that  in  making  a  map  of  the  littoral  regions  we 
find  but  short  stretches  of  shores  completely  unexplored.  Of  course  addi- 
tional species  will  undoubtedly  turn  up  even  in  the  best  explored  localities, 
but  we  have  probably  a  very  fair  representation  of  the  littoral  Echini  of  the 
world. 

In  following  out  the  geographical  distribution  of  such  a  limited  order  as 
the  Echini,  we  have  the  great  advantage  of  being  able  to  carry  in  our  mind 
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the  exact  range  of  each  species,  and  thus  to  see  how  far  the  limits  pf  the 
littoral  faunaB  recognized  among  Mollusca  by  Forbes  and  Woodward,  and 
among  Crustacea  by  Dana,  can  be  accepted  for  the  Echini.  Our  limitation 
of  a  fauna  seems  as  arbitrary  as  that  of  a  geological  period.  We  take  a  cer- 
tain assemblage  of  animals  at  any  special  point,  and,  contrasting  them  with 
a  diflFerent  adjoining  assemblage,  frequently  conclude  that  because  we  find 
differences  we  are  entitled  to  consider  this  a  different  fauna.  Such  may  or 
may  not  be  the  case  on  a  more  careful  analysis  of  the  range  of  the  elements 
composing  these  two  assemblages,  but  too  often  it  will  turn  out,  when  carefully 
analyzed,  that  what  we  call  a  fauna  is  simply  an  overlapping  of  the  range 
of  two  more  distant  faunas,  giving  the  intermediate  district  a  peculiar  phy- 
siognomy not  always  readily  separable  into  its  constituent  elements,  either 
from  want  of  material  or  from  imperfect  identifications.  It  is  frequently 
almost  impossible  to  determine  to  which  littoral  district  certain  points  belong, 
from  the  even  balance  held  by  the  elements  of  the  various  districts  found 
there.  At  the  Cape  Verde  Islands  we  find  a  nearly  equal  number  of  species 
known  to  inhabit  the  Mediterranean,  the  West  Indies,  and  tropical  Africa ; 
but  there  is  no  reason  for  making  a  special  fauna  of  that  part  of  the  coast, 
any  more  than  the  mingling  of  the  arctic  species  of  the  west  coast  of 
Norway  with  the  Lusitanian,  British,  and  even  Mediterranean  or  Atlantic 
species,  entitles  the  Scandinavian  shores  to  rank  as  a  littoral  fauna. 
Nor  does  the  presence  of  Arctic,  West  Indian,  and  boreal  American  species 
south  of  Cape  Cod  entitle  that  region  to  form  a  special  littoral  fauna.  It 
has  nothing  peculiarly  its  own,  as  far  as  Echini  are  concerned,  and  is  simply 
an  assemblage  of  species  ranging  far  beyond  the  limits  which  the  greater 
number  of  species  have.  It  is  our  ability  thus  to  eliminate  foreign  elements 
which  will  give  our  divisions  greater  or  less  accuracy.  Nor  does  the  presence 
of  Atlantic  species  along  the  Virginia  and  North  Carolina  coast,  associated 
with  West  India  species,  entitle  this  region  to  be  considered  as  a 
special  faunistic  littoral  division.  It  is  a  very  peculiar  littoral  district, 
as  much  so  as  the  one  immediately  south  of  Cape  Cod;  but  it  is  an  as- 
semblage of  foreign  elements  which,  although  they  apparently  give  to  the 
coast  of  South  Carolina,  north  and  south,  a  very  peculiar  aspect,  so  far  as  its 
Echini  fauna  is  concerned,  is  yet  made  up  of  species  (component  elements) 
having  a  very  wide  geographical  distribution,  and  forming  parts  of  totally 
different  combinations.  It  may  be  useful  to  have  names  for  these  assem- 
blages, but  they  have  no  biological  value.     At  first  glance  the  presence  of 
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Echinarachnius  parma  on  the  east  coast  of  North  America  strikes  us  as  very 
characteristic  of  a  Canadian  fauna,  yet  when  we  remember  that  it  is  found 
on  both  sides  of  North  America  and  on  the  east  side  of  Asia,  extending 
probably  far  south  into  the  great  Indo-Pacific  Littoral  Realm,  we  at  once  see 
that  although  we  have  on  the  east  coast  of  North  America  several  of  these 
littoral  assemblages,  we  have  in  reality  only  two  faunas,  one  the  Circumpolar, 
the  other  the  West  Indian,  which  meet  at  Cape  Cod,  and, by  combination 
with  the  Pacific  Boreal,  the  Lusitanian,  the  Atlantic,  and  the  Mediterranean, 
form  littoral  assemblages  which  have  thus  far  received  the  name  of  faunae, 
but  are  evidently  not  entitled  to  it. 

The  Littoral  Districts,  which  have  been  mapped  out  on  PL  A  and  By  are 
not  made  from  any  preconceived  notions,  but  have  been  taken  from  the  dis- 
tribution of  the  several  species  of  the  annexed  lists.  We  cannot  fail  to  be 
struck  with  the  remarkable  coincidence  of  the  great  belts  of  temperature 
first  mapped  out  by  Dana,  which  are  here  copied  from  his  map  on  the  geo- 
graphical distribution  of  Crustacea,  and  the  approximate  limits  of  many  of 
our  littoral  districts,  —  an  agreement  which  is  still  more  striking  when  we  come 
to  examine  the  range  of  the  principal  genera. 

The  number  of  littoral  districts  recognized  is  considerably  smaller  than  the 
number  of  provinces  adopted  by  Forbes,  Woodward,  and  Dana,  the  principal 
writers  on  the  limits  of  marine  geographical  provinces.  This  is  due  in  part 
to  the  smaller  number  of  species  of  Echini,  but  the  principal  cause  of  the 
extensive  range  of  so  many  species  must  be  looked  for  in  the  influence  of 
the  currents. 

The  eflFect  which  currents  play  in  shaping  the  geographical  distribution  of 
marine  animals  is  very  great ;  we  have  an  example  in  the  Gulf  Stream  and 
the  northern  branch  of  the  Amazonian  current  flowing  into  the  Gulf  of 
Mexico,  which  account  fully  for  the  great  range  of  the  more  common  littoral 
species.  The  Japanese  current  makes  itself  felt  as  far  as  San  Diego,  two 
species  of  Echini  extending  in  the  Northern  Pacific  from  the  northern  part 
of  Japan  along  Kamtchatka,  the  Aleutian  Islands,  Sitka,  Vancouver's  Island, 
the  one  as  far  as  Cape  Mendocino  (S.  Drobachiensis),  the  other  (Echinarach- 
nius excentricus)  to  San  Diego.  The  Indo-Pacific  equatorial  current  has 
undoubtedly  been  the  main  agent  of  the  extensive  geographical  range  of 
such  species  as  Cidaris  metularia,  Echinoneus  cyclostomus,  Heterocentrotus 
mammillatus,  Diadema  setosum,  Hipponoe  variegata,  Echinolampas  ovifor- 
mis,  Brissus  carinatus,  Clypeaster  humilis. 
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The  effect  of  currents  in  thus  extending  the  distribution  of  marine  ani- 
mals would  act  very  differently  upon  the  several  classes  of  the  animal  king- 
dom, and  its  efficiency  depends  to  a  great  extent  upon  the  nature  of  their 
earlier  stages,  and  upon  their  habits  during  that  period.  The  time  during 
which  the  Pluteus  of  Echini  remains  helpless  at  the  mercy  of  the  winds  and 
currents  is  considerable ;  from  early  spring  till  late  in  the  summer  or  fall  is 
the  usual  time  required  for  the  full  growth  of  the  Pluteus  in  many  species 
of  Sea-urchins,  and  the  distance  which  the  young  could  thus  be  transported, 
even  by  a  sluggish  current,  during  a  single  season,  must  be  considerable, 
even  under  the  most  unfavorable  circumstances. 

As  many  Echini  are  not  affected  by  a  great  range  of  depth  (1200  fathoms), 
and  reproduce  themselves  frequently  at  the  end  of  the  third  year,  and  even 
of  the  second  year,  after  the  resorption  of  the  Pluteus,  it  is  not  astonishing  the 
same  species  should  be  found  in  every  extreme  position  of  depth,  latitude, 
and  longitude. 

Various  writers  have  attempted  to  retrace,  in  former  geological  periods, 
the  probable  course  of  the  currents  and  their  effect  upon  the  geographical 
distribution  of  marine  animals ;  they  all  agree  in  representing,  up  to  the  Cre- 
taceous period,  an  unbroken  equatorial  current,  passing  through  Central 
Asia,  Arabia,  the  northern  part  of  Africa,  and  connecting  with  the  Pacific  by 
a  narrow  strait  through  the  Isthmus  of  Panama.  The  existence  of  this  con- 
nection in  the  Cretaceous  period  is  placed  beyond  doubt  by  the  presence  of 
an  Ananchytes,  which  I  am  unable  to  distinguish  from  Ananchytes  radiata, 
collected  on  the  Isthmus  of  Panama,  and  now  in  the  possession  of  Yale  Col- 
lege, kindly  loaned  me  for  examination  by  Professor  Verrill.  From  the  small 
number  of  identical  species,  either  of  MoUusca,  Crustacea,  or  Fishes,  record- 
ed on  both  sides  of  the  Isthmus,  this  connection  must  have  been  very  im- 
perfect at  a  comparatively  recent  geological  period, —  since  the  existence  of 
the  present  faunas. 

The  question  naturally  arises,  Have  we  not  in  the  different  faunae  of  both 
sides  of  the  Isthmus  a  standard  by  which  to  measure  the  changes  which 
these  species  have  undergone  since  the  raising  of  the  Isthmus  of  Panama 
and  the  isolation  of  the  two  faunae  ?  If  the  upheaval  of  the  Isthmus  has 
been  gradual,  it  must,  of  course,  have  cut  off  the  deep-water  species  on  both 
sides  of  the  Isthmus,  and  gradually  have  isolated  the  more  shallow,  till  the 
littoral  species  also  became  separated.  As  a  natural  consequence,  the  deeper 
we  go,  the  farther  back  in  time  we  must  expect  to  find  the  representation. 
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—  a  result  which  is  strikingly  confirmed  by  the  nature  of  the  deep-water 
fauna  of  the  West  Indies.  Unfortunately  we  have  not,  as  in  the  case  of 
the  littoral  faunaB,  a  standard  of  comparison.  At  the  same  time,  with  the 
gradual  closing  of  the  Isthmus  of  Panama,  the  greater  part  of  Central  Asia, 
of  the  Arabian  Peninsula,  and  of  Northern  Africa  was  emerging  from  the 
sea,  reducing  the  range  of  the  equatorial  current,  and  thus  confining  the 
course  of  the  currents  much  as  they  are  at  the  present  time.  This  would 
thus  cause  a  limitation  in  the  range  of  the  species  formerly  having  the 
greatest  distribution,  and  extend  that  of  those  which  were  more  local. 

If  migration  on  land  when  continents  were  joined  together,  and  subse- 
quent variations  after  their  isolation  through  submergence,  has  been  the 
main  agent  in  the  distribution  of  the  existing  terrestrial  faunae,  we  must  ac- 
knowledge a  similar  agency  to  currents  in  the  distribution  of  marine  faunae ; 
and  by  the  submergence  or  rise  of  various  portions  of  the  continents,  we 
shall  be  able,  if  we  can  trace  these  changes,  to  reconstruct  within  certain 
limits  the  altered  courses  of  the  main  oceanic  currents,  and  get  some  idea  of 
the  probable  geographical  distribution  at  different  geological  epochs.  The 
greater  the  bathymetrical  range  of  littoral  species,  the  longer  will  such  spe- 
cies remain  unaffected,  while  deep-sea  species  may  early  become  isolated 
and  remain  as  outliers  as  it  were,  —  mementoes  of  a  former  condition  of 
currents,  or  even  of  a  previous  geological  period.  The  careful  analysis  of 
the  fauna  of  a  given  point,  its  comparison  with  other  faunse,  and  accurate 
bathymetrical  data,  would  go  far  towards  reconstructing  the  Natural  History 
of  the  sea  in  former  ages,  and  showing  its  relation  to  the  present  and  past 
times. 

The  representative  species  of  Echinus,  Echinocardium,  Brissopsis,  Schi- 
zaster,  in  the  Arctic  and  Antarctic  boreal  zones  would  be  considered  as  the 
living  representatives  of  a  cosmopolitan  fauna  existing  at  the  time  when  the 
great  equatorial  current  flowed  unbroken  round  the  globe,  sending  branches 
north  and  south  along  Eastern  North  and  South  America,  along  Eastern 
Japan  and  Australia,  and  the  Eastern  Coast  of  Africa;  while  the  tropical 
species  of  the  genera  Diadema,  Clypeaster,  Echinoneus,  Echinolampas,  etc., 
existing  at  that  time,  had  a  more  limited  equatorial  geographical  distribu- 
tion. The  subsequent  period  of  isolation  of  Atlantic  and  Pacific  currents  is 
shown  by  the  existence  of  truly  Atlantic  and  Pacific  species ;  while  as  we  go 
down  in  depth  we  go  back  also  in  time,  and  find  at  first  representatives  of 
the  genera  found  in  oiu*  Tertiaries,  while  at  greater  depth  the  species  are 
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representatives  of  genera  found  in  the  Cretaceous.  A  more  detailed  com- 
parison than  can  be  given  here  of  the  present  faunaB  with  the  fossils  of  the 
tertiary  deposits,  would  be  most  interesting ;  but  unfortunately  the  materials 
thus  far  collected  are  too  fragmentary,  and  we  must  await  deep-sea  dredgings 
of  a  considerable  extent  of  coast,  before  we  shall  have  the  data  needed  to 
follow  up  the  important  results  to  be  gained  in  this  way  for  palaeontology 
and  geography,  of  which  our  present  incomplete  materials  give  us  such  an 
interesting  glimpse. 

What  we  know  of  the  Tertiaries  of  the  West  Indies  and  Alabama,  of  Malta 
and  of  India,  shows  that  with  the  exception  of  the  greater  extension  of  Echi- 
nanthus,  Eupatagus,  Maretia,  Scutella,  Pygorhynchus,  the  North  Atlantic 
fauna  did  not  differ  very  materially  from  its  present  conditions.  The  same 
may  be  said  of  the  American ;  while  the  Tertiaries  of  the  East  Indies  show 
the  presence  of  Temnopleurus,  Pleurechinus,  Heliocidaris,  Rumphia,  Brey- 
nia,  Maretia, — genera  which  are  still  characteristic  of  the  same  districts. 

As  far  as  we  can  judge  from  the  present  geographical  extension  of  the 
genera  characteristic  of  the  different  great  Marine  Realms,  we  can  only  recog- 
nize four  {PL  G);  the  American,  the  coasts  of  the  two  sides  of  this  continent 
(north  and  south),  being  characterized  by  Echinarachnius,  Arbacia,  Encope, 
Mellita,  Hemiaster.  The  species  of  this  realm  extend  as  far  as  the  Mediter- 
ranean and  the  West  Coast  of  Africa,  where  they  unite  with  the  species  of  the 
North  Atlantic  Realm,  Echinus,  Sphaerechinus,  Schizaster,  Strongylocentrotus, 
Dorocidaris,  Spatangus,  Echinocyamus,  Echinocardium,  and  extend  along  the 
Japanese  coast  to  meet  the  great  Indo-Pacific  Realm ;  the  Atlantic  Realm 
extending  through  the  Red  Sea,  Indian  Ocean,  to  Japan,  forming  a  belt  of 
species,  Schizaster,  Sphaerechinus,  Echinocardium,  Spatangus,  now  disconnect- 
ed from  the  North  Atlantic  Realm  except  by  the  circumpolar  species,  which, 
however,  does  not  show  the  former  association,  through  the  Red  Sea  and 
North  Africa,  as  well  as  the  existence  of  the  above-mentioned  genera  asso- 
ciated with  thoroughly  characteristic  Indo-Pacific  species.  We  must  look 
upon  the  great  extension  of  the  genus  Strongylocentrotus  along  the  whole 
of  the  West  Coast  of  North  and  South  America  and  of  Echinocardium  as  indi- 
cating a  possible  genetic  connection  between  the  species  of  the  Arctic  and 
Antarctic  Seas. 

The  characteristic  genera  of  the  Indo-Pacific  Realm  are  Phyllacanthus, 
Colobocentrotus,  Heterocentrotus,  Paraselenia,  Fibularia,  Echinostrephus, 
Laganum,  Maretia.    This  realm  is  connected  with  the  American  Realm  by  the 
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genera  Cljrpeaster,  Echinanthus,  M'etalia,  Cidaris,  Diadema,  Echinometra,  and 
with  the  North  Atlantic  by  the  genera  mentioned  above,  Echinocardium  and 
Strongylocentrotus. 

The  fourth  realm,  the  Australian,  differs  radically  from  the  others,  and  re- 
mains more  completely  isolated  from  the  other  existing  realms.  Though  it 
is  associated  by  Centrostephanus  and  Breynia  with  the  Indo-Pacific,  and  by 
Strongylocentrotus  and  Echinocardium  with  the  North  Atlantic  Realm,  the 
South  Circumpolar  District  must  be  considered  a  piirt  of  this  realm  (by  Go- 
niocidaris  canaliculatus),  as  we  have  looked  upon  the  North  Circumpolar  Dis- 
trict as  a  part  of  the  North  Atlantic  Realm. 

The  principal  Isochiymal  lines  dividing  the  oceans  into  Frigid,  Temperate, 
and  Torrid  are  copied  from  Professor  Dana's  Isochrymal  Lines,  given  by  him 
on  his  valuable  map  of  the  Geographical  Distribution  of  Crustacea,  in  his 
great  work  on  the  Crustacea  of  the  United  States  Exploring  Expedition. 

Plate  A,  contains  the  following  Littoral  Districts,  —  Pacific,  Boreal  American,  West  South 
American,  Tropical  Atlantic,  West  Africa,  Indo-Africa,  Indo-Pacific,  North  Circum- 
polar, Patagonia. 

Plate  B,  —  Japanese,  Australian,  North  Pacific,  Panamic,  North  Atlantic,  Lositanian,  South 
Circumpolar,  East  Indian,  Califomian. 

Plate  6,  shows  the  Distribution  of  the  Oceans  into  four  great  Realms,  —  Atlantic  Circum- 
polar, Australian  Antarctic,  Pacific,  and  American. 
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LIST  OF  THE  KNOWN  SPECIES  OF  ECHINL 


DESMOSTICHA  Haeckel. 
CIDABIDAE  MiJLL. 

GONIOCIDARTDAB  Haeckel. 


NAME  ADOPTED. 

CidariB  Kl. 

Cidaris  meitdaria  Bl. 

Cidaris  ThouarBii  Yal. 
Cidaris  tribuloides  Bl. 

Dorocidaris  A.  Aoass. 

DorocidariB  papillata  A.  Ag. 

PhyllacanthnB  Br. 

PhyUacanthus  annulifera  A.  Ao. 
PhyllaeanthtM  haculosa  A.  Ao. 
PhyllacanthuB  dubia  Br. 
PhyUacanthus  gigantea  A.  Ao. 

PhyllaoanthuB  imperialis  Br. 
PhyUacanthus  verttciUata  A.  Ao. 

Stephanocidaris  A.  Agass. 

Stephanocidaris  bispinosa  A.  Ao. 

Porocidaris  Des. 

Porocidaris  purpnrata  W.  Thom. 

OoniocidariB  Des. 

Goniocidaris  canalicuta  A  Ao. 
Gk>niooidariB  gerantoides  Ao. 
Goniocidaris  ttdniria  LiJTK. 


ORIGINAL  NAME. 


Cidarites  metularla  Lamk. 

Cidaris  ThooazBii  Yal. 
Cidarites  tribuloideB  Lamk. 

Cidaris  papillata  Leske. 


principal  localities. 

{  Red  Sea ;  Mauritias ;  E.  India 
•<  Isis.;  Sandwich  Isls. ;  Feejee 
(     Isls. 

Panama ;  Gulf  of  California. 

Florida;  Brazil;  Cape  Palroas. 

Norway;  Mediterranean;  Fla. 


Cidarites  annulifera  Lamk.  Australia ;  Philippine  Isls.     * 

Cidarites  baculoBa  Lamk.  Red  Sea ;  Zanzibar ;  Mauri  ius. 

PhyllaoanthuB  dubia  Br.  Zanzibar ;  Bonin  Isls. ;  Australia. 

ChondrooidariB  gigantea  A.  Ao.  Sandwich  Isls. 

(  Red  Sea ;  East  India  Ids. ;  Aus- 

(     tralia. 


CidariB  Afauri Kl. 


(  Society  Isls. ;  East  India  Isls. ; 
Ctddr*<«  verticillata  Lamk.      \     Australia. 


Cidarites  biapinoBa  Lamk. 


Australia;  Malacca. 


• 

Porocidaris  purpurata  W.  Thom.  RockalL 

Temnocidaris oanallculata  A.Ao.  Patagonia;  Natal. 
Cidarites  geranioidea  Lamk.        Australia ;  E.  Indies. 
Cu/artte«'tubarla  Lamk.  Australia;  Tasmania. 


Salenia  Gray. 

Salenia  varispina  A.  Ao. 


BALENIDAS  AoAsa. 


BalenooidariB  variapina  A.  Ao.  Straits  of  Florida. 


Arbacia  Gray. 

Arbada  Dufresnii  Gray. 
Arhaeia  nigra  A.  Ao. 
Arbacia  punctulata  Gray. 
AxhaLoiBL  pustulosa  Gray. 
Arbacia  spatuligera  A.  Ao. 
Arbacia  steUata  Gray. 

PododdariB  A.  Agass. 

Podocidaria  aoulpta  A.  Ao. 

Coaloplenms  Agass. 

Coelopleurus  floridanua  A.  Ao. 
CodopUwus  MaiUardi  A.  Ao. 


Gray. 


Echinus  Dufreanii  Bl. 
Echinus  niger  (Mol.) 
Echinus  punotulatua  Lamk. 
Cidaris  puatuloaa  Leske. 
Echinus  apatnliger  Yal. 
Echinus  steUatus  (BL) 


Patagonia;  Chili. 
Patagonia;  Chili;  Peru. 
Long  Island  Sound  to  W.  Florida. 
Mediterranean ;  Liberia ;  BraziL 
Chili;  Peru. 
Ptoama;  Gulf  of  California. 


Podocidaria  acnlpta  A.  Ao.       Straits  of  Florida. 

Coehpieurus  floridanua  A.  Ao.    Straits  of  Florida. 
KMraiaphoma  Maillardi  Mich.  Bourbon. 
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NAME  ADOPTED. 

Diadema  Schynv. 

Diadema  mezioanam  A.  Ao. 


DIADEMATEDAE  Peters. 

ORIGINAL  NAME. 


PRINCIPAL  LOCALITIES. 


Diadema  setosum  Gray. 


Diadema  mezicanixm  A.  Ag. 
Cidarites  diadema  Lamk. 


SW.Ind 
Indii 
wich 


Acapulco;  Cape  St.  Lucas. 
W.  India  Isls. ;  Cape  Verde  Isls. ; 
dian  Ocean;  Japan;  Sand- 
wich Isls. ;  Feejee  Isls. 

CentrostephanuB  Pet. 

Centrosiephanwt  caronatus  A.  Ag.    Echinodiadema  coronata  Ver.    Cape  St  Lucas. 
CentroBtephanuB  longispinus  Pr.  Diadema  longtspina  Phil.  Palermo;  Canary  Isls. 

Centrosiephanus  Rodgersii  A.  Ag.   ThriohodiademaRodgersii  A.Ag.  Australia;  New  Caledonia. 
Echinothriz  Pet. 


Echinothrix  calamaris  A.  Ag. 
Echinothrix  Desorii  Pet. 

Eohinothriz  turcarum  Pet. 
Astropyga  Gray. 

Astropyga  pxddnata  Agass. 
Astropyga  radiala  Gray. 

Asthenosoma  Grube. 

Asthenosoma  hystrix  A.  Ag. 


Echinus  calamaris  Pall. 
Astropyga  Desorii  Agass. 

Diadema  turoanim  Schynv. 

Cidarites  pulvinata  Lamk. 
Cidaris  radiata  Leske. 

Calveria  hystriz  Thom. 


i  Society  Isls.;  East  India  Isls.; 
Philippine  Isls.  ^ 

(  Eted  Sea;  Feejee  Isls.;  Sand- 
(     wich  Isls. 
Sandwich   Isls. ;    Feejee  Isls. ; 
Japan;  E.  India  Isls.;  Bed 
Sea;  Zanzibar. 

Panama;  Gulf  of  California. 
j  Zanzibar ;  East  India  Isls. ;  Fhil- 
i     ippine  Isls. 

Florida ;  Rockall  to  Bona. 


Asthenosoma  varium  Grube.    Asthenosoma  varium  Grube.      China  Seas. 


Gray. 
Colobocentrotns  Br 

Colobooentrotus  atratus  Br.        Echinus  stratus  Linn.  Zanzibar ;  Java ;  Sandwich  Isls. 

Colobooentrotus  Mertensii  Br.  Colobooentrotus  Mertensii  Br.    Bunin  Isls. ;  Australia. 

HeterocentrotoB  Br. 


HeterooentrotusTiuimmt^titf  Br.  Cidaris  mammillata  Kl. 
Heterooentrotus  trigoruarius  Br.  Echinus  trigonarius  Lamk. 

Echinometra  Rondel.  (Brbyn.) 

Echinometra  lucunter  Bl.  Cidaris  lucunter  Leske. 

Ellipseohinus  maorostomus 


Echinometra  macrostoma  A.  Ag. 


Echinometra  oblonga  Bl. 


LUTK. 

Echinus  oblongus  Bl. 


5  Sandwich  Lis. ;   E.  India  Isls  } 
Red  Sea ;  Feejee  Isls. 
i  Mauritius;  Java;  Sandwich  Isls.; 
Feejee  Isls. 


Zanzibar;  Red  Sea;  E.  India 
Isls. ;  Japan ;  Sandwich  Isls. ; 
Feejee  Isls. 


(  Sandwich  Isls. ;  Philippine  Isls. ; 
(      Seychelle  Isls. 
5  Senegal ;  Cape  Verde ;  Brazil  'f 
\     W.  India  Isls. ;  Bermudas. 


Echinometra  subangxdaris  Desml.   Cidaris  subangularis  Leskk. 

Echinometra  VanBrunti  A.  Ag.    Echinometra  Van  Brunti  A.  Ag.      Peru;  Panama;  Gulf  of  Cat 
Echinometra  viridis  A.  Agass.      Echinometra  viridis  A.  Ag.  Florida ;  HaytL 

Parasalenia  A.  Agass. 

«     .  5  Kiogsmills  Isls. ;    Bonin  Isls. ; 

Parasalenia  gratiosa  A.  Ag.        Parasalenia  gratiosa  A.  Ao.       i      Zanzibar 

StomopneuBtes  Agass. 

Stomopneustes  variolaris  Ag.      Echinus  variolaris  Lamk. 

StrongylocentrotOB  Br. 

Strongylocentrolus  albus  A.  Aq»       ^cAmtis  albus  Mol.  -      Patagonia;  Chili;  Fteru. 

Strongylocentroius  armiger  A.  Aa.  Strangjfioeeniraiui  amilgttr  A.  Ao.    Australia. 


Mauritius,  Java;  Samoa. 
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NAMP   ADOPTED.  ORIGINAL  NAME.  PBINCIPAL  LOCALITIES. 

Strongylocentrotns  Br.  (continued). 

Strongylocentrottu  depressus  A.  AG.  Toxocidaris  depresBa  A.  Ao:  Japan. 

Strongylo,  Dr^baehiensis  A.  Ao.       Echinus  DrdbaohienBis  MCll.    \  N.  European ;  N.  Pacific ;  N.  E. 

(     Coast  of  Amenca. 

Strongylo. eurythrofframmus  A,  Aq,  Echinus  evaryttkrogrammuB  V Ah.    Australia;  Tasmania:  Samoa. 

Strongylo. /ranciscanus  A.  Ag.        TozooidariB  francisoana  A.Ag.    Formosa;  PugetSd.;  San  Diego. 

Strongylocentroius  Oaimardi  A.  Ao.  Echinus  Gaimardi  Bl.  Brazil. 

Strongylocentrotus  gibhosus  A.  Ao.   Echinus  gibbosua  Val.  Chili ;  Galapagos ;  Peru. 

Strongylo.  intermedius  A.  Ao.  Psammechinus  intermediuB  Barn.  Japan. 

Stroagylooentrotu.  KmrfM  Bk.  Echinus  saxatUis  Us.  |  ^""'P    Atlantic;   Mediterrane- 

(      an;  Azores. 

Strongylocentrotus  mexicantis  A.  Ao.  TozocidariB  mexicana  (A.  Ag.)       Gulf  of  California. 

Strongylocentrotus  nudus  A.  Ao.       Toxocidaris  nuda  A.  Ao.  Sandwich  Isls. ;  Japan. 

Strongylo.  purpuratus  A.  Ao.  Echinus  puxpuratus  Stimps.         ^  San  Francisco ;  'Puget  Sound. 

strongylo.  tuhercuiatus  Br.  Echinus  tuberoulatu.  Lamk.        \  ''»P*° '  ^^'^ '  ^^^^^ '  New 

C      Zealand. 

SphaerechinuB  Des. 

Sphaerechinus  Auatraliae  A.  Ao.  Sphaerechinus  Auatraliae  A.  Ao.  \  Australia;  Mauritius;  New  Zea- 

(      land. 

Sphaerechinus  granulcnis  A.  Ao.       Echinus  granulariB  Lam.  Mediterranean ;  Canary  Isls. 

Sphaerechinus  pulchfirrimus  A.  Ao.  Psammechinus pxsloherriBium  Barn.  Japan ;  China  Seas. 

Pseadoboletia  Trosch. 

Pseudoboletia  granulata  A.  Ao.        Boletia  granulata  A.  Ao.  Sandwich  Isls. 

Pseudoboletia  indiana  A.  Ao.  Toxopneustes  indianus  MiCH.  Philippine  Isls :  Mauritius. 

EchinostrephnB  A.  Agass. 

Echinostrephus  molare  A.  Ao.  Echinometra  aetOBa  Rumpu.  Society  Isls.;  Zanzibar;  NataL 

ECHINIDAE  AoAss. 


Temnoplenms  Agass. 

Temnopleurus  Hardwickii  A.  Ao. 
Temnopleurus  Reynaudi  Ao. 
TemnoplenruB  toreumaticus  Ao. 

PlenrechinuB  Agass. 

PleurechinuB  bothryoides  Ao. 

TemnechinnB  Forbes. 

Temnechinus  maculatus  A.  Ao. 

BSicrocjrphnB  Agass. 
Mycrocyphus  xnaoulatnB  Ao. 

,  Microcyphus  zigsag  Ao. 

TrigonocidariB  A.  Agass. 
TrigonocidariB  albida  A.  Ao. 

Salmacis  Agass. 

BalmaoiB  bioolor  Ao. 
Salmacis  Dnasnmieri  Ao. 
Salmacis  globator  Ag. 

Salmacis  rariBpina  Ao. 
Salmacis  anloata  Ao. 

IbBpiliaDEs. 

MmKpOiM  globulus  Ao. 


TEBCNOPLEUKIDAS  Des. 

Toreumatlca  Hardwiokii  Gray.  Japan. 

Temnopleurw  Reynaudi  Agass.      Ceylon ;  China  Seas. 

CidariB  toretimatlca  Kl.  Bombay ;  £.  India  Isls. ;  China. 

FleureohinuB  bothryoides  Ao.  Galapagos.  ?  ? 

GenocidariB  maoulata  A.  Ao.       Straits  of  Florida ;  Azores. 

Microcyphus  mao^tuB  Aqabs.    H»P*";    Navigator   Isls.;    East 

.      '^  (      India  IsK 

CidariB  bothryoideB  Kl.  Japan ;  Philip.  Isls. ;  Tasmania. 

TrigonocidariB  albida  A.  Ao.        Straits  of  Florida. 


SalmaciB  bioolor  Agass. 
Salmacis  DuBBumieri  Agass. 
Scdmacis  globator  Ao. 

Salmacis  rariapinuB  Agass. 
Salmacis  anloatuB  Agass. 


Echinus  globnluB  Lin. 


R'd  Se% ;  Mozambique ;  Bombay. 
China  Seas. 
Australia. 

Philippine  Isls. ;    Siam ;   China 
Seas. 

{Australia ;  Philippine  Isls. ;  Mo- 
zambique; R^  Sea. 


1 


{Japan ;  Philippine  Isls. ;  Sand- 
wich Isls. 
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Ambljrpnenstes  Agass. 

AmblypneuBtes  griseus  Ao. 
Amblypneustes  formoBUS  Yal. 
Amblypneustes  ovum  Ao. 


original  name. 


Echinus  griseus  Bl. 
Amblj/pneustes  formoBUB  Yal. 
Echinus  ovtiin  Lamk. 
Echinus  palliduB  Lamk. 


Amblypneustes  paUidus  Yal. 

Amblypneustes ^ntBL%onxiA  A,  Ag.  Amblypneustes  pentagonuB  A  Ao.  Mauritius.  ? 

HolopneuBtes  Agass. 

Hdopneustes  inflatus  A.  Ao. 
Hdopneustes  poroBlBBimuB  Ao. 
Hohpneustes  purpurescens  A  Ao. 


principal  localities. 

Australia;  New  Zealand. 

Australia. 

Australia. 

Australia;  Feejee  Isls. 


Amblypneustes  inflatnB  LtlTK.  New  Holland. 

Cidaris  granulala  (AgaBB.)  New  Holland. 

i4}n%/>n«u«^e«parpareBceiiBLuTK.New  Holland. 


Phjrxnosoma  Haimb. 

Phymosoma  crenulare  A.  Ao. 

Hemipedina  Wright. 

Hemipedina  cubensis  A.  Ag. 

EchinuB  Rond.  (Linn.) 
Echinus  acutna  Lamk. 

Echinus  angulosus  A.  Ag. 


A  Agass. 
OlyptocidarlB  crenixlaria  A  Ao.  Japan. 

Caenopedina  cubenBiB  A.  Ag.      Straits  of  Florida. 
Echinus  acutna  Lamk. 
Cidaris  anguloBa  Lekse. 


Norway;  Mediterranean. 
(  Cape   Good   Hope;   Mauritias; 
•<      Red  Sea;  Pbilippines;  New 
(      Zealand. 


Echinus  elegans  Dub.  o.  Kor.         Echinus  eUgans  (Dilb.  o.  Kor.)     \  ^^'"'^^^^ »   ^^  Yalencia;   Medi- 

(     terranean. 


Echinus  esctdentus  Lin. 
Echinus  gracilia  A.  Ao. 
Echinus  magellaniouB  Phil. 
Echinus  margaritaceuB  Lam. 
Echinus  melo  Lam. 


Echinus  BubgloboBUB  Linn. 
Echinus  gracilia  A.  Ao. 
Echinus  magellanicuB  Phil. 
Echinus  margaritaoeua  Lamk. 


Norway ;  English  ChanneL 
Straits  of  Florida;  St  Thomas. 
Patagonia;  Chili;  New  Zealand. 
Patagonia. 
Mediterranean. 


Echinus  melo  Lamk. 

^cAtnti^  microtuberoulatOB  Bl.  £cAmtM  microtuberoolatua  Bl.    Mediterranean;  Cape Yerde Isls. 
^cAtniM miliaria  Mull.  j^cAtnus miliaria  Mull.  Kn.  Norway;  English  ChanneL 

£afnu5norvegicuBD0B.o.KoR.  £:amu5norvegicuBDeB.o.KoR.  P^*^^^'  ^^^*^^"^^^^^ 

(     ranean;  Straits  of  Florida. 

TozopnenBtes  Agass. 

Toxopneustes  macukUus  A.  Ag.       Echinus  maoulatoa  Lamk. 
Tozopneuatea  pileolus  Agass.      Echinus  pileolua  Lamk. 


Toxopneustes  semiluberculatus  Ag. 


Echinus  aemitubercalatna 
Yal. 


Toxopneustes  variegatus  A.  Ag.        Echinus  variegatus  (Zrfunk.) 


Hipponoa  Grat. 

Hipponoe  depressa  A.  Ag. 
HipponoS  escuUnta  A.  Ag. 

HipponoS  variegata  A.  Ag. 


Tripneustes  depreaaaa  A.  Ag. 
Cidaris  esculenta  (Z«eBke.) 

Cidaris  variegata  Leskb. 


XivechiniiB  Yerrill. 

BvechinuB  chlorodcus  Yerrill.    Echinus  ohlorotioua  Yal. 


Christmas  Isl. ;  Bourbon. 
(  Panama ;  E.  India  Is!s. ;  Feejee 
1     Isls.;  Mauritius. 
(  Galapagos ;  W.  coast  Cent.  Am. ; 
i     Cape  St.  Lucas. 
(  Bermudas ;  S.  C  irolini ;  W.  In- 
i     dia  Lis. ;  Brazil. 

Gulf  of  California. 

Florida;  W.  Indies;  Surinam. 
(  Sandwich  Lis.;  Japan,  £. India 
}     Isls. ;  Feejee  Isls. ;  Bed  Sea ; 
(     Mozambique. 

New  Zealand. 
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CLYPEASTRIDAE  Agass. 
EUCLTFEASTRIDAE  Haeckel. 


NAME   ADOPTED. 

EchinocyamnB  Van  Phels. 

Echinocyamus  pusiUus  Gray. 

Fibnlaria  Lahk. 

Fibularia  australis  Desml. 

FLbularia  ovulum  Lamk. 
Fibularia  volva  Agass. 


FIBUIiARINA  Gray. 


ORIGINAL  NAME. 


BpataguB  pusillus  Mull. 


Fibularia  australis  Desml. 

Echinus  minutus  Pall. 
Fibularia  volva  Agass. 


PRINCIPAL  LOCALITIES. 

(  Norway ;  Mediterr'an ;  Azores ; 
(     Florida. 

(  Sandwich  Isls. ;  Japan ;  Aastra- 
i     lia. 

Indian  Ocean;  Philippine  Isls. 

Red  Sea ;  Formosa ;  N.  Australia. 


BCHIWANTH  i  1)  AB  A.  Agass. 


Clypeaster  Lamk. 

Clypeaster  humilis  A.  Ag. 

Clypeaster  roiundus  A.  Ag. 
Clypeaster  scuttformis  Lamk. 

Clypeaster  svbdepressus  Agass. 

EchinanthnB  Bretn. 

Echinanihus  rosaceus  Gray. 
Echinanthus  testudinarius  Gray. 


Echinanthus  humile  Leske.  j  ^  f? ' .  ^-  ^"^  "»• '  ^'^ 

(.     Caledonia. 

Btolonoclypus  rotundus  A.  Ag.  Panama ;  San  Diego. 

Echinus  retloaUtos  Lin.  (paw.)  \  ^«'.^»;  PhiUppineM^;  King^ 

(.      mills  Isls. 

Echinanthus  subdepressus  Gray.  Florida;  W.  co<ist  of  Africa. 


Echinus  rosaceus  Lin. 


W.  India  Isls. ;  Florida. 


Lagannm  Kl. 

Laganum  Bonani  Kl. 

Laganum  depressum  Less. 
Laganum  Putnami  Barn. 

Peronella  Gray. 

PeroneUa  decagonalis  A.  Ag. 

Peronella  orbicularis  A.  AG. 
Peronella  Peronii  Gray. 
Peronella  rostrata  A.  Ag. 


£cA.m,nl*«,te8tnainariu.GBAY.iA»»tHaia;    Japan,     Sandwich 

(     Isls.;  Gulf  of  Cahfomia. 


LAGANIDAB  Des.  (Emend.) 
Tiasanum  Bonani  Kl. 

Laganum  depressum  Less. 
Laganum  Putnami  Barn. 


(  Tasmania ;  £.  India  Isls. ;  Phil- 
C     ippine  Isls. 
Kingsmills  Isls.;    Feejee  Isls  ; 
Philippine    Isls. ;    Australia ; 
Zanzibar. 
Japan. 


1 


SeuteUa  deoagonalls  Bl. 


(  Japan ;  New  Caledonia;  Bay  of 

I     Bengal. 

Echinodiscus  orbioularis  Leske.     New  Hfilland ;  Formosa. 
Laganum  Peronii  Agass.  Tasmania ;  Philippine  Isls. 

Laganum  rostratum  Agass.  New  Zealand ;  Zanzibar. 


SchinarachninB  Leske. 

Echinarachnius  excentricus  Yal. 
Echinarachnius  mirahilis  A.  Ag. 

Echinarachnius  parma  Gray. 

Arachnoidea  Kl. 

Arachnoides  placenta  Agass. 

EchinodiscuB  Breyn. 

Eckmodiscus  auritus  Leske. 
Echinodiscus  biforis  A.  Aq. 

Eckmodiscus  laevii  A.  Ag. 


SCUTELLIDAE  Agass. 

ScuteUa  ezoentrioft  Esch.  California ;  Kamtchatka. 

Bcaphechinus  mirabilis  A.  Ag.    Japan. 

ScuteUa  parma  Lamk.  \  ^ew  Je«ey ;   Labrador;  Van- 

1     couver  Isl. ;  Kamtchatka. 


Echinus  placenta  Lin. 


5  New  Zealand ;  Australia ;  East 
(     India  Isls. ;  Bnrmah. 


Echinodiscus  auritus  Leske.  Zanzibar ;  Philippine  Isls. 

£^cAm(K/tJ«ctuibisperforatus Leske.  Mozambique;  Red  Sea;  Java. 
MeUita laevis  Kl.  5  Japan;   New  Caledonia;   East 


\     India  Isls. ;  S.  Africa. 
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Mellita  Kl. 

AfellUa  erythraea  Gray. 
Afellita  longifissa  Mich. 
MeUita  paoifioa  Ye  brill. 
Mellita  sexforis  A.  Ao. 
MeUita  Stokesii  A.  Ao. 

MeUita  teatudinata  Ex. 

AstriclypeuB  Vebbill. 

AstriclypeuB  Mannl  Verrill. 

Rotnla  Kl. 

Rotula  AuguBtl  Kl, 
Rotnla  Rumphii  Kl. 

^copa  AoAss. 

Encope  oalifomloa  Yerrill. 
Encope  emarginala  AoASS. 
Bncope  grandia  Agass. 
Encope  Michelini  Agass. 
Encope  mioropora  Aqass. 


ORIGINAL  NAME. 

MeUita  erythraea  Gray. 
MeUita  longifiaBa  Mich. 
MeUita  paoifioa  Yerrill. 
Echinus  hezapoms  Gmel. 
Encope  Stokesii  Agass. 

MeUita  teatadinata  Kl. 


principal  LOCALrma. 

Red  Sea.? 

Panama;  Gulf  of  California. 

Peru. 

W.  India  Isls. 

Guayaquil;  Panama. 
(  Brazil ;  W.  India  Isls  ;  North 
X     and  South  Carolina. 


Aatriolypeua  Manni  Yerrill.     China;  Japan. 


Rotula  Auguatl  Kl. 
Rotnla  Rnmphii  Kl. 


Liberia. 

Senegal ;  Cape  Yerde  lals. 


Encope  oalifomioa  Yerrill.  Gulf  of  California. 

Echinodiscus  emarginatna  Leske.  Brazil ;  West  Indies. 
Bnoope  grandia  Agass.  Gulf  of  California. 

Encope  Michelini  Agass.  Yucatan ;  Florida. 

£fk;(>p€  mioropora  Agass.  Panama;  Gulf  of  California. 


EchinoneuB  Van  Phel. 


PETALOSTICHA  Haeckel. 
CASSIDULIDAE  Agass. 

ECHZNONIDAXI  Agass. 


Echinoneui  oyoloatomna  Leske.  JETcAtnoneti*  oyoloatomna  Leske.  |  ^»»*«'*^?  Kingsmills  Isls. ;  Zan- 

(     zibar. 


Echinoneus  semUunaria  Lamk.        Echinus  aemilnnaria  Gmel. 


Florida ;  W.  India  Ma. 


Neolampas  A.  Agass. 

Neolampaa  roatellata  A.  Ag. 

Echinolampas  Gray. 

Echlnolampas  depreaaa  Gray. 
Echinolampas  HeUei  Yal. 
Eohinolampaa  oviformis  Gray. 

Rhynchopygns  D'Orbig. 

Rhynchopygus  caribaearum  Lijtk. 
Rhynchopygus  pacificus  A.  Ag. 

EchinobriSBUB  Breyn. 

Echinohrissus  recens  D'Orb. 

Nacleolites  Lamk. 

Nucleolites  epigonna  Mart. 

AnochanuB  Grubg. 

Anoohanna  ainenaia  Grube. 


NUCLBOLIDAXI  Agass. 

Neolampaa  roatellatna  A.  Ag.  Straits  of  Florida. 

Echinolampas  depreaana  Gray.  Straits  of  Florida. 

Echinolampas  Rirhardi  (DeamL)  Senegal. 

Bontnm  ovatnm  Kl.  Red  Sea ;  Molucca. 


Caaaidnlna  oaribaeamm  Lamk.    W.  India  IkIs. 

(Galapagos;    Panama;   Gulf  of 
(      California. 


Pygorhynchus  paoifiona  Ag. 


Nucleolites  reoena  £dw. 


Nucleolites  epigonna  Mart. 


Anoohanna  ainenaia  Grube. 


New  Zealand ;  Madagascar. 


E.  India  Isls. 


East  India  Isls. 


Ponrtalesia  A.  Agass. 

Ponrtaleaia  miranda  A.  Ag. 

Homolampas  A.  Agass. 

Homolampaa  fragilis  A.  Ag. 


SPATANGIDAE  Agass. 

ANANCHYTIDAE  Alb.  Geas. 

PourtalesU  mlranaa  A  Ao.       ^  ^trnts   of  Florida;    Shetland 

C     Channel. 


Lissonotus  fragilia  A.  Ag. 


Straits  of  Florida. 
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ORIGINAL  NAME. 


NAME  ADOPTED. 

PlatybrisBUB  Grube. 

PlatybrlMus  Roemeri  Grubs.  Platybriasus  Roemeri  Grube. 


PRINCIPAL  localities. 


SpatangQB  Kl. 

SpcUangus  Liitkeni  A.  Aa. 
Spatangus  purpureus  Leske. 

Spatangus  RaBchi  LoT^N. 

Maretia  Gray. 

Maretia  alta  A.  Ag. 
BSaretU  plantdata  Gray. 


EU8PATANOINA  A.  Agass. 

Spatangus  Liitkeni  A.  Ag. 
Bpatagus  purpureas  MOll. 

Spatangus  Rasohi  Lov^N. 


Maretia  alta  A.  Ag. 
Spatcmgus  ovatusLESKE. 


Japan. 

Norway;  Mediterranean. 
5  German   Ocean  ;    Azores  ;    off 
i     Valencia. 

Japan. 
{  Kingsmills  IsIh.  ;    China ;    East 
•<      India  Isb. ;  New  Caledonia  ; 
(     Mauritius. 


Lovema  oordiformis  Lutk. 
Lovenia  eUmgata  Gray. 

Lovenia  svbcarinata  Gray. 


EnpatagiiB  Agass. 

BupataguB  Valenoiennesii  Ag.  Bupatagus  Valenoiemiesii  Ag.     Australia. 

Lovenia  Des. 

Lovenia  oordiformis  Lutk.  Guyaquil ;  Gulf  of  California. 

Spotangm elonsatos  Gray.  \^^\  Aust«lla ;  PhiUppine 

Spofanj^  .ubearlnatu.  Gbat.    |  China;  Luzon ;  Japan ;    Sand- 

C     wich  Isls. 

Bresmia  Des. 

Breynia  Aitstratasiae  Gray. 

Echinocardinm  Gray. 

Echinocardium  australe  Gray.     Eckinocardium  australe  Gray.     |  ^®^  Zealand ;  Japan ;  E.  India ; 

(     Cape  Grood  Hope. 

(  Norway;  Mediterranean ;  Brazil ; 

1     Florida. 
Echinocardium flavescens  A.  Ag.     Bpatagua  flavescens  Mull.  Norway;  S.  Carolina;  Florida. 

Echinocard,  mediterraneum  Gray.  Amphidetus  medlterraneus  Forb.  Mediterranean. 
Echinocard.  pennatifldum  Norm.  Amphidotug  gibbosus  (Barrett).         Northumberland  ;  Straits  of  Fla. 


Spatangus  Australasiae  Leach.     Red  Sea ;  Australia ;  Japan. 


Echinocardium  cordatum  Gray.      Echinus  cordatus  Penn. 


LTWKTADAB  Gray. 

PaleoBtoma  Loy^n. 

Paleostoma  mirabilis  Lovts.       Leskia  mirabilis  Gray. 


Cbina;  East  India  Isls. 


Des. 

Hemiasfer  australis  A.  Ag. 
Hemiaster  cavemosus  A.  Ag. 

Tripylns  Phil. 

Tripylus  ejXMiTatus  Phil. 
Rhynobriasiis  A.  Agass. 

Rhynobris.  pyramidalls  A.  Ag. 
BriflBopsis  Agass. 

Brissopsis  luzonica  A.  Ag. 
Brissopsis  lyrifera  Agass. 

AgUBBJiia  Val. 

Agassizia  exoentrioa  A.  Ag. 
Agasalmia  sorobioulata  Val. 
Kl. 


BRI888INA  Gray. 

Tripylus  australis  Phil. 
Tripylus  oavemosus  Phil. 

Tripylus  exoavatus  Phil. 


Patagonia. 
Patagonia;  ChilL 

Patagonia. 


Rhynobrissus  pyramidalls  A.  Ag.  China. 


Brmtts  earinatuB  Gray. 


BUeinia  lusonica  Gray. 
Brissus  lyrifer  Forbes. 

Agassizia  exoentrioa  A.  Ag. 
Agassi  Ida  sorobioulata  Val. 


Spatangus  oaxinatus  Lams. 


Luzon;  Siam;  New  Caledonia. 
Norway;  Mediter'an;  Florida. 

Florida  Gulf  Stream. 
Panama ;  Gulf  of  California. 

Society  Isls.;  Sandwich  Isls.; 
East  Indies;  Manritias;  Phil- 
ippine lalii 


LIST  OF  KNOWN  SPECIES. 


Brfwtu  tmloolor  Kl. 
Metalla  Gray. 

Melatia  africana  A,  Ao. 
Madia  maevloaa  A.  Aq. 
Melalia  peetbralii  A.  Aa. 

M«taUa  iltmalU  Gbat. 

Meotna  Grat. 

Meoma  graudis  Gray. 
Meotua  ventricoM  LiJTK. 

Idnthia  Mer. 

Linlkia  amtralit  A.  Aa. 
Faorlna  Gray. 

Faoriua  ohlnenala  Gray. 

Sehiiastar  Aoabs. 

Sehiuuter  eanaliferut  AoAss, 
SchizmltT  fragiiii  AoASB. 

Schixatter  glbbenUu*  AoASS. 
Schiauter  Phiiippii  A.  Aa. 
Schixtuier  ventriooaos  Gray. 
Moira  A.  Aoasb. 
Uolra  atropoi  A.  Ag. 
Malrft  cloiho  A.  Ao. 
Molra  itygia  A.  Ao. 


Briiitis  obeaua  Verrill. 
Biissni  nnioolor  Kl. 

Plagvmotvt  nSAoajx'OM  Vkerili.. 
Echinia  nutoaloins  Guhl. 
Eehintit  grandls  Guel. 

Spatangiu  Bt«mall«  Lahk. 


Bboma  grandls  Gray. 
Spalangut  VMitilOOsiu  Lauk. 

DeKtria  ■natralls  Gray. 

Faorlna  ohlnenala  Gray. 

Echinut  Uotmosiu  Lin. 
Briuiu  fragUls  Diis.  o.  EoR. 

SehaaUer  glbbemliu  Agass. 
rnpjrfwr  PhilippU  Gray. 
Schkatter  ventriooaiu  Gray. 

Spalangut  atropos  Lauk. 
Moera  olotho  Mica. 
Motra  Btygla  Lotk. 


\.  LOCALITtBS. 
FanamA;  Gulf  of  CalifornU. 
(Weat  IndU  lals.;   Cape  Yerda 
(      Itls.;  MediUrraneuk. 

Sherboro  bli. 

J  Samoa;  SaodiricliIiU. ;  Anitr'a; 
Mauritius;  Panama. 
W.  India  lala ;  Florida. 
Sandwich  Isla. ;  Societj  Ida. ; 
£. India IbI«. ;  Philippine lals.; 
AuBtralia;  N.  Caledonia;  Bed 
Sea. 

Acapuleo;  Gulf  of  Caliibrnift. 
W.  India  lali. 


Mediterranean. 
(Norway;    Gulf  St.  Lawrence; 
(     Strata  of  Florida. 

Red  Sea. 

Pati^nia. 

Feejee  lela.;  Philippinei;  Kam. 

Weit  Indies ;  N.  &  S.  Carolina. 

Gulfof  CaUfbraia. 

V  Red  Sea;  Zanzibar.  ? 
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NoBTH  Pacific  {Pi.  B)  and  Boreal  American  Districts  {PI.  A). 

The  North  Pacific  DiBtrict  extends  from  the  Sea  of  Okhotchk  to  the  Gulf 
of  Georgia,  and  some  of  its  species  even  to  San  Diego.  Echinarachius  excen- 
tricus  ia  found  on  the  American  and  Asiatic  sides  of  the  Pacific,  and  in  the 
same  localities  as  the  North  Circumpolar  species  {PI.  B),  S.  Drcibachiensis. 

E.  excentricus  extends  to  San  Diego,  and  as  far  as  the  Gulf  of  Georgia  is 
found  associated  with  E.  panno,  an  eminently  boreal  American  {PI.  A)  spe- 
cies, which  however  goes  far  south  on  the  Asiatic  side  of  the  Pacific,  even 
to  the  East  India  Islands,  if  we  can  credit  the  localities,  across  the  whole 
of  the  Japanese  and  Chinese  Districts,  and  is  besides  eminently  characteristic 
of  t^e  northeastern  coast  of  North  America  associated  with  the  North  Cir- 
cumpolar species  S.  Drohachiensis. 

Californian,  Panamic,  and  West  South  American  Districts. 

The  true  Californian  [PL  B)  fauna,  extending  from  the  Santa  Barbara  Chan- 
nel Islands  to  the  Gulf  of  Georgia,  lapping  the  North  Pacific  and  the  Circum- 
polar species,  is  poor  in  species,  Strongylocentrotus  franciscanus  and  S. 
purpuratus  being  thus  far  the  only  species  known  on  that  extensive  stretch 
of  coast  strictly  peculiar  to  it.  The  southern  boundary  of  this  fauna  merges 
into  the  northern  extremity  of  a  more  varied  coast,  the  Panamic  {PI.  B), 
extending  from  the  northern  part  of  Peru  to  the  Santa  Barbara  Channel, 
though  many  of  the  species  have  thus  far  not  been  traced  beyond  Cape  St. 
Lucas.  Like  the  Japanese  and  Chinese  fauna,  it  is  made  up  of  generic  ele- 
ments from  the  adjoining  districts,  the  Indo-Pacific,  Peruvian,  Panamic,  East 
Indian,  Australian,  West  Indian,  all  being  represented,  the  former  by  the 
presence  of  such  species  as  Astropyga  pulvinata,  Toxopneustes  pileolus,  Lo- 
Tenia  cordiformis,  and  Metalia  maculosa ;  the  Peruvian  by  the  presence  of 
Agassizia,  and  the  species  of  Arbacia ;  the  strictly  Panamic  species  being  for  the 
greater  part  representatives  of  the  West  Indian  types ;  the  East  Indian  hav- 
ing in  common  a  species  of  Echinanthus,  and  the  Australian  the  genus  Cen- 
trastephanuB.  .,The  (Peruvian)  West  South  American  {PI.  A)  fauna  extend-, 
ing  from  the  northernmost  part  of  Ecuador,  lapping  the  Panamic  District, 
extends   to  the  southernmost  limit  of  Chili,  two  of  the  species  even  ex- 
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tending  to  Cape  Horn  and  the  Straits  of  Magellan.  This  district  probably 
includes  the  Galapagos,  which,  as  far  as  is  accurately  known,  have  about  an 
equal  number  of  Peruvian  and  Panamic  species.  Many  of  the  species  gen- 
erally credited  to  the  Galapagos  Islands  are  not  known  positively  to  live 
there.  The  Peruvian  District  is  remarkable  for  the  great  development  the 
Arbaciadae  take,  the  other  species  being  representatives  of  genera  found  in 
the  West  Indian  District,  one  of  the  species  extending  to  Australia,  and,  as 
I  am  informed  by  Dr.  Semper  (if  there  is  no  error  in  the  locality),  two  of 
the  species  extend  to  the  southern  extremity  of  the  Philippine  Islands. 

Patagonian  District  {PL  A). 

As  far  as  known,  the  species  of  Echini  of  the  southern  extremity  of 
South  America  are,  with  few  exceptions,  peculiar  to  it  We  find  three  or 
four  Peruvian  species  extending  through  the  Straits  of  Magellan,  and  a  few 
species  extending  from  the  mouth  of  the  La  Plata  on  the  Atlantic,  aroimd 
the  Horn  to  the  coast  of  Chili,  so  that,  to  judge  from  positive  evidence,  the 
extremity  of  South  America  forms  a  district  lapping  on  the  Pacific  side  the 
Peruvian  District  {PL  -4),  and  extending  on  the  Atlantic  side  to  the  south- 
em  extremity  of  the  Tropical  Atlantic  District  {PI  A),  of  which  some  of 
the  species  reach  the  southern  limit  of  Brazil,  the  coast  gradually  becoming 
poorer  and  poorer  in  species  as  we  go  south  from  the  West  India  Islands, 
while  towards  the  southern  extremity  of  the  continent  a  remarkable  fauna 
occurs,  resembling  to  a  certain  extent  the  combination  of  species  foimd  on 
the  West  Coast  of  Norway,  in  the  North  Atlantic  District  {PI  B) :  — 

Echinus  margaritaceus,  Echinus  norvegicuSy 

Echinus  magellanicus,  Echinus  miliaris, 

Groniocidaris  canaliculata,  Dorocidaris  papillata, 

Strongylocentrotus  albus,  Strongylocentrotus  Drobachiensis, 

Hemiaster  australis,  Brissopsis  Ijrifera, 

Schizaster  Philippii,  Schizaster  fragilis. 

Goniocidaris  canaliculata  appears,  if  the  localities  are  correct,  to  have  a 
most  extensive  geographical  distribution,  being  found  at  the  Sandwich  and 
Navigator  Islands,  Natal  and  Falkland  Islands,  and  with  Echinocardium  au»- 
trale,  which  has  a  somewhat  similar  range  along  the  southern  extremities  of 
all  the  southern  continents,  and  extending  even  north  of  the  equator  to 
Japan,  form  the  characteristic  species  of  the  great  Southern  Circumpolar 
Belt  {PI.  B). 
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Tropical  Atlantic  District  (PI  A).  ^ 

It  would  be  highly  interesting  to  have  sufficient  data  on  the  bathymetrical 
range  of  the  «pecies  inhabiting  the  Atlantic  to  arrive,  by  a  careful  com- 
parison of  the  species  found  on  both  sides,  at  some  definite  conclusion 
regarding  the  influence  which  depth  and  temperature  have  upon  the 
distribution  of  species.  Unfortunately,  we  can  make  but  very  limited 
comparisons.  In  spite  of  the  zealous  investigations  of  the  elder  and 
younger  Sars  on  the  coast  of  Norway,  the  Dredging  Reports  of  McAndrew 
and  Barrett  and  of  Normann,  and  lastly  the  data  furnished  by  the  Porcupine 
Expedition  from  the  European  coasts,  we  have  on  our  own  coasts  such  a  lim- 
ited range  for  comparison  that  any  conclusions  can  be  but  hints  for  future 
use.  The  identity  of  several  species  of  the  Echini  from  Florida  and 
the  coast  of  Norway  confirmed  in  a  remarkable  manner  the  suggestion  first 
made  by  Loven  of  the  possibility  of  finding  in  the  warmer  seas,  at  great 
depths,  arctic  species,  the  most  striking  confirmation  being  the  existence 
of  Rhizocrinus  at  great  depths  off  Florida,  off  the  Azores,  on  the  coast  of 
Portugal,  and  off  Norway.  Yet  when  we  come  to  make  a  more  detailed 
comparison  of  the  species  found  on  both  sides  of  the  Atlantic,  we  find  some 
of  them  having  such  an  extraordinary  range  in  depth  that>  on  either 
side,  the  extremes  were  far  beyond  the  effect  of  any  influence,  due  either  to 
pressure  or  to  temperature.  Such  were,  for  instance,  Echinocyamus  pusillus, 
Echinocardium  cordatum  and  ovatum ;  while  Brissopsis  lyrifera,  Dorocidaris 
papillata.  Echinus  norvegicus,  Asthenosoma  hystrix,  Pourtalesia,  Homo- 
lampas,  and  Schizaster  fragilis  occur  only  at  such  depth  in  the  Straits  of 
Florida  as  show  that  temperature  and  not  depth  is  the  main  agent  in  the 
distribution  of  the  species  of  Echini  over  the  bottom  of  the  Atlantic.  The 
temperature  being  dependent  upon  the  action  of  the  sim  only  to  moderate 
depth,  it  follows  that  we  reach  comparatively  soon  a  depth  below  which 
the  temperature  is  comparatively  uniform,  near  the  zero  point ;  this  uniform 
tempera  "e  probably  extending  over  the  greater  part  of  the  bottom  of 
the  ocean,  at  depths  varjdng  with  the  latitude.  The  cold  bottom  connect- 
ing opposite  shores  in  the  North  Atlantic  is  probably  inhabited  only  by 
more  or  less  arctic  species,  having  an  extraordinary  wide  geogra  hical  range, 
and  corresponding  to  the  arctic  character  of  the  fauna  and  flora  of  mountain 
chains  and  high  siunmits.  The  only  difference  between  the  land  and  sea 
being  that  the  ranges  of  variations  of  temperature  are  so  small,  we  cannot 
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expect  to  find  as  great  a  number  of  different  belts  of  organized  beings  as  we 
find  on  land  as  we  rise  in  altitude  or  in  latitude.  The  tabulation  of  the 
range  of  the  species  thus  far  found  in  Florida  shows  a  very  wide  range  in 
(height)  depth,  in  a  comparatively  narrow  belt  of  variation  of  tempera- 
ture. The  species  which  characterize  a  local  fauna  are  very  limited 
in  depth,  while,  as  a  general  thing,  they  have 'a  wide  geographical  distri- 
bution, as  will  be  seen  by  an  examination  of  the  species  which  eminently 
characterize  the  littoral  fauna  of  the  West  Indies  or  of  the  West  Coast  of 
Europe,  which  very  soon  merge  (after  two  or  three  intermediate  belts)  into 
the  deep-water  (cold  area)  fauna  of  the  North  Atlantic.  The  species  char- 
acteristic of  the  deep  waters  of  Florida,  thus  far  not  found  extending  to  the 
other  side  of  the  Atlantic,  are  Coelopleurus  floridanus,  Salenia  varispina,  Podo- 
cidaris  sculpta,  Trigonocidaris  albida.  Echinus  gracilis,  Echinolampas  depressa, 
and  Agassizia  excentrica.  Of  the  truly  littoral  species  of  the  Tropical  At- 
lantic District,  some  of  them  range  from  North  Carolina,  and  even  New 
Jersey  and  Long  Island  Sound,  to  the  southern  extremity  of  Brazil;  a  great- 
er number  extend  from  South  Carolina  to  Brazil ;  a  still  greater  number  from 
Florida  to  Brazil ;  while  from  Florida  to  the  northern  part  of  Brazil  we  find 
the  strictly  West  Indian  fauna  (Tropical  Atlantic  District)  sending  out  its 
feelers  to  the  Mediterranean,  to  the  Platte  River,  to  the  Bermudas,  and  to 
the  West  African  Coast,  while  some  of  the  deep-water  (cold  area)  species  are 
found  in  the  Gulf  of  St.  Lawrence,  the  Azores,  Shetland  Islands,  Mediterrar 
nean,  and  West  Coast  of  Norway.  Two  species,  Encope  Michelini  and  Moira 
atropos,  seem  to  be  specially  characteristic  of  the  mainland,  and  thus  far  ex- 
tend but  a  short  distance  south  from  Mexico,  and  do  not  reach  farther  north, 
the  one  than  the  Florida  Keys,  the  other  than  North  Carolina ;  they  are  on 
that  part  of  the  coast  always  accompanied  by  Arbacia  punctulata,  which  thus 
far  has  not  been  found  in  the  West  Indies,  except  on  the  coast  of  Cuba  and 
in  the  Straits  of  Florida. 

The  American  North  Atlantic  Coast  from  New  Jersey  to  Hudson's  Bay  is 
inhabited  by  species  belonging  in  part  to  the  North  Atlantic  District  {PI.B) 
and  the  Boreal  American  {PL  A),  and  in  part  to  the  Tropical  Atlantic  District 
{Pi  A).  One  of  the  species,  Echinarachnius  parma,  is  found  not  only  on  the 
Atlantic  side  of  America,  but  extends  from  the  Straits  of  Behring  along  tlie 
Aleutian  Islands  and  on  the  Pacific  Coast  as  far  south  as  the  East  India  Ii^ 
ands.  Of  the  Tropical  Atlantic  species,  Arbacia  punctulatA  extendi 
to  the  southern  extremity  of   Cape    Cod;    this    is  iilso   the  limit   of  Mel- 
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lita  testudinata  and  of  Toxopneustes  variegatua*  Of  the  northern  species, 
the  southern  limit  of  Echinarachnius  parma  is  the  coast  of  New  Jersey, 
whUe  Strongylocentrotns  Drobachiensis,  the  Circupipolar  species,  is  some- 
times found  as  far  south  as  Cape  Florida.  Of  the  strictly  North  Atlantic 
species,  Echinocyamus  pusillus  does  not  seem  to  extend  farther  west  than 
Iceland,  aiid  has  thus  far  not  been  found  on  the  eastern  coast  of  the  United 
States  except  in  Florida ;  Brissopsia  lyrifera  extends  as  far  as  Greenland  ;  and 
Schizaster  fragilis  as  far  as  the  Gulf  of  St  Lawrence.  Of  the  European 
Atlantic  species,  Echinus  sphaera  extends  westward  to  Iceland. 

NoBTH  Atlantic  District  (PI.  B). 

On  the  European  side  of  the  Atlantic  the  Circumpolar  species,  Strongylo- 
centrotus  Drobachiensis,  does  not  reach  as  far  southas  on  the  American  side, 
being  rarely  found  south  of  the  English  Channel.  The  range  of  some  of  the 
species  —  Cidaris  papillata,  Spatangus  purpureus,  Echinus  acutus,  elegans,  nor- 
vegicus,  Echinocyamus  pusillus,  Echinocardium  cordatum,  Brissopsis  lyrifera 
—  is  quite  extensive,  overlapping  as  they  do  the  Circumpolar  species  on  the 
West  Coast  of  Norway,  as  far  north  as  the  Lofoten  Islands  (in  deep  water), 
and  even  up  to  North  Cape,  and  stretching  thence  along  the  Atlantic  shores  of 
Europe,  throughout  the  whole  range  of  the  Mediterranean  and  the  Adriatic ; 
all  these  species,  except  Spatangus  piirpureus,  E.  acutus,  and  E.  elegans,  ex- 
tend across  the  Atlantic  to  the  deeper  waters  of  Florida  and  the  West  India  Isl- 
ands (Guadaloupe),  in  conjunction  with  Asthenosoma  hystrix,  Pourtalesia  mi- 
randa,  Echinocardium  pennatifidum,  ovatum,  and  Schizaster  fragilis,  which 
as  far  as  known  do  not  extend  into  the  Mediterranean  or  Adriatic.  The 
strictly  European  Atlantic  species  are  Echinus  sphaera,  Echinus  miliaris,  Spa- 
tangus Raschi ;  they  extend  along  the  Atlantic  coast,  one  of  the  species  as  far 
as  the  Azores,  up  to  the  British  Islands  and  Norway,  but  they  are  not  found 
in  the  Mediterranean. 

Sphaerechinus  granulans,  a  strictly  Mediterranean  species,  extends  north  as 
fiir  as  the  West  Coast  of  France,  and  south  to  the  Cape  Verde  Islands,  and 
westward  to  the  Azores.  The  same  range  is  also  occupied  by  Strongylocen- 
trotuB  lividus  and  Arbacia  pustulosa,  but  they  both  extend  to  the  other 
side  of  the  Atlantic,  and  are  found  in  Brazil  associated  with  the  West 
Indian  g 
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LrsiTANiAN  District  (Fl.  B). 

Leaving  the  North  Atlantic  District,  we  come  to  the  strictly  Mediterra- 
nean species,  consisting  of  Centrostephaniis  longispinus,  Echinus  microtuber- 
culatus,  Sphaerechinus  granulans.  Echinus  melo,  Echinocardium  mediterra- 
neura,  and  Schizaster  canaliferus,  overlapping  to  the  north,  as  far  as  the 
Portuguese  Coast,  and  even,  for  some  species,  as  iar  as  the  English  Channel, 
the  North  Atlantic  European  fauna,  stretching  westward  as  far  as  the  Azores, 
and  to  the  south  as  the  Cape  Verde  Islands.  Many  of  the  species  of  the  Lu- 
sitanian  District  occur  at  the  Cape  Verde  Islands  with  strictly  tropical  Afri- 
can species,  and  a  few  of  the  West  Indian  species,  extending  to  the  Atlantic 
Coast  of  West  Africa,  and  combining  with  the  North  Atlantic  species  found 
at  the  Azores,  in  the  Mediterranean,  and  the  Atlantic  Coast  of  West  Africa, 
give  to  the  Lusitanian  District,  north  and  south  of  the  Straits  of  Gibraltar, 
an  extremely  mixed  character. 

The  West  Indian  species  are  Cidaris  tribuloides  (Diadema  setosum  cosmo- 
politan), Echinometra  subangularis,  Clypeaster  subdepressus.  Strongylocen- 
trotus  lividus  and  Arbacia  pustulosa  belong  also  to  the  Mediterranean 
species,  but  extend  farther  north  and  south  than  the  purely  Mediterranean 
species,  and  also  reach  across  to  Brazil. 

The  North  Atlantic  and  West  European  species  which  extend  into  this 
district  have  already  been  enumerated. 

West  African  District  (PI  A). 
Of  the  Tropical  Atlantic  African  District  we  know  as  yet  too  little  to  say 
anything  very  definite  of  its  range.  The  existence  of  two  species  of  Rotula 
and  an  Echinolampas,  combined  with  Mediterranean  species,  as  well  as  West 
Indian  species  to  the  North,  is  all  we  know,  while  the  southern  limit  of  this 
district  is  as  yet  entirely  undefined,  and  the  coast  between  the  equator  and 
the  Cape  of  Good  Hope  is  completely  terra  incognita.  The  only  thing  we 
know  of  that  district  is  the  presence  of  Echinometra  subangularis  at  St 
Helena  and  Ascension,  but  these  islands  are  not  sufficiently  close  to  the 
mainland  to  give  us  any  clew  to  the  character  of  the  Echini  found  there. 

South  Circumpolab  District  {PL  B). 
The  southern  extremity  of  Africa  is  characterized  hy  a  very  small  nimiber 
of  species,  the  northwestern  limit  of  which  is  entirely  unknown,  while  the 
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northeastern  limit  is  soon  reached  at  Natal,  the  species  which  character- 
ize the  great  Indo-Pacific  Belt  and  the  Indian  District  extending  as  far  south 
as  that. 

Echinus  subangulosus  and  Kchinocardium  australe,  two  of  the  characteristic 
species  of  the  district,  extend  to  a  great  distance,  in  one  case  as  far  as  the 
Nikobar  Islands,  while  Echinocardium  axistrale  is,  with  the  exception  of 
the  southern  extremity  of  South  America,  found  in  the  great  Antarctic  Belt, 
extending  from  New  Zealand  to  the  Cape  of  Good  Hope,  and  even  passing 
the  equator  and  extending  to  Japan,  in  a  similar  manner  to  the  extension 
of  Echinocardium  cordatum  from  Norway  to  Bahia.  Echinoraetra  lucunter 
extends  on  the  eastern  coast  of  Africa  very  fer  south,  while  Diadema  seto- 
sum,  a  cosmopolitan  species,  unites  the  West  African  and  the  Indo-Pacific 
Districts. 

Another  species  is  also  found  there,  which  is  an  antarctic  type,  Gonioci- 
daris  canaliculata ;  this  thus  far  is  the  only  southern  Circumpolar  species 
found,  and,  like  E.  australe,  extends  far  north,  being  found  at  Zanzibar, 
Sandwich  Islands,  and  Navigator  Islands,  if  the  localities  are  to  be  trusted. 

Indo-Pacific  District  (Fi.  A). 
In  the  great  Indo-Pacific  Belt  the  range  of  the  species  is  very  extensive. 
It  is  characterized  as  a  distinct  belt,  not  only  by  its  Echinodenns,  but  also 
by  its  other  Radiates,  Mollusca,  and  Articulates.  Better  explored,  as  far  as 
its  littoral  fauna  is  concerned,  than  the  corresponding  parts  of  the  Atlantic 
Ocean,  this  belt  extends  on  both  sides  of  the  equator  in  the  Pacific,  reaching 
from  the  Sandwich  Islands  to  the  East  Coast  of  Africa,  comprising  the  Low 
Archipelago,  the  Feejee  and  Navigator  Islands,  the  north  part  of  New  Zea- 
land, New  Caledonia,  New  Guinea,  the  north  shore  of  Australia,  the  whole 
of  the  East  Indian  Archipelago,  the  Bay  of  Bengal,  the  Arabian  Sea,  the  Red 
Sea,  and  the  East  Coast  of  Africa  as  far  as  Natal,  including  the  Seychelles, 
Mascerene  Islands,  and  Madagascar,  and  extending  north  as  far  as  the  Phi- 
lippines, the  Bonin  Islands,  and  the  aouthem  extremity  of  Japan.  This  great 
Indo-Pacific  Belt  encroaches  upon  the  Australian  District  in  New  Zealand, 
and  the  western  and  eastern  coast  of  Australia,  upon  the  Chinese  and  Jap- 
anese District,  and  touches  the  west  coast  .of  Central  America  in  the  Pana- 
mic  District,  while  the  Indo-African  District,  as  well  as  the  East  Indian 
'  and  Pacific  Districte,  are  both  contained  within  the  limits  of  this  great  belt 
The  Indo-Pacific  species  having  the  most  extensive  range  are: — 


228  LITTORAL   DISTRICTS. 

Cidaris  metularia,  Parasalenia  gratiosa, 

Phjllacanthus  dubia,  Echinostrephus  molare, 

Phjllacanthus  verticillata,  Hipponoe  variegata, 

Diadema  setosam,  Toxopneustes  pileolus, 

Ecliinothrix  turcarum,  Clypeaster  scatiformis, 

Echinothnx  calamaris,  Laganum  depressuin, 

EchiDOthrix  Desorii,  Echinoneus  cyclostomus, 

Heterocentrotus  raammillatusy  Maretia  planulata, 

Colobocentrotus  atratus,  Brissus  carinatus, 

Echinometra  lucunter,  Metalia  sternalis, 

Echinometra  oblonga,  Metalia  maculosa. 

There  is  a  set  of  species  which  range  as  far  in  longitude,  but  do  not  ex- 
tend as  far  north  in  latitude,  having  thus  far  not  yet  been  found  extending 
to  any  considerable  degree  north  of  the  equator,  and  being  absent  in  the 
Sandwich  Islands  and  the  Bonin  Islands,  though  they  are  found  as  far  east 
as  the  Low  Islands  in  the  South  Pacific,  and  have  also  the  same  general 
southern  limits  as  the  preceding  species.     They  are :  — 

Phjllacanthus  baculosa,  Fibularia  volva, 

Phjllacanthus  imperialis,  Cljpeastcr  humilis, 

Stomopneustes  variolaris,  Peronella  rostrata, 

Heterocentrotus  trigonarius,  Nucleolites  recens. 
Salmacis  Dussumieri, 

Indo-African  District  {PL  A). 

The  species  which  are  eminently  characteristic  of  the  East  Coast  of  Africa 
and  of  the  Indo- African  District  [PL  A)  are  few ;  they  extend  as  far  as  the 
West  Coast  of  Australia,  to  the  East  Indian  Archipelago,  and  even  to  the 
southern  part  of  Japan.  These  are  Echinodiscus  auritus,  R  laevis  and 
biforis,  Echinolampas  oviformis,  Salmacis  sulcata  and  bicolor.  With  the 
exception  of  Schizaster  gibberulus,  Moira  stygia,  and  Mellita  erythrea, 
the  Red  Sea  is  inhabited  by  the  species  of  the  Indian  Ocean  and  of  the 
Indo-Pacific  Belt. 

Metalia  maculosa,  Toxopneustes  pileolus,  and  Echinanthus  testudinarius  ex- 
tend as  far  as  the  West  Coast  of  Central  America. 

East  Indian  District  {PI  B). 

The  species  belonging  strictly  to  this  district,  some  of  which  extend  as  far 
south  and  east  as  the  Feejee  Islands  and  New  Caledonia,  westward  to  the 
Persian  Gulf,  and  northward  to  the  southern  coast  of  Japan,  are :  — 
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Phjllacanthus  annulifera,  Arachnoides  placenta, 

Temnopleurus  toreumaticus,  Nucleolites  epigoDUs, 

Temnopleurus  Bejnaudi,  Ajiochanus  sinensis, 

Microcjphus  macalatus,  Brissopsis  luzonica, 

Pseadoboletia  indiana,  Paleostoma  mirabilis, 

Salmacis  rarispina,  Faorina  chinensis, 

Peronella  Lesaeuri,  Schizaster  yentricosus. 

Of  these  species,  many  lap  over  the  northern  limits  of  the  Australian  Dis- 
trict>  extend  into  the  Indo-Paeific  District,  ranging  along  the  Chinese  and 
Japanese  coasts,  and  encroach  extensively  upon  the  Indo-African  District ; 
they  have  been  enumerated  already. 

Pacific  District  {PL  A). 

The  strictly  Pacific  {PI.  A)  species  which  do  not  extend  to  the  westward 
of  the  East  India  Archipelago,  and  but  little  north  or  south  of  the  equator, 
but  many  reach  eastward  as  far  as  the  Paumotu  Islands,  are :  — 

Phjllacanthus  gigantea,  Mespilia  globalus, 

Colobocentrotus  Mertensii,  Fibularia  australis, 

Strongylocentrotus  nudus,  Laganum  Bonani, 

Pseudoboletia  granalata,  Lovenia  subcaiiimta. 
Toxopneustes  maculatus, 

Japanese  District  {PI.  B). 

The  Japano-Chinese  District  is  remarkable  for  the  large  number  of  species 
of  Strongylocentrotus  which  take  there  a  great  development,  some  of  the 
species  of  the  genus  extending  far  south  along  the  eastern  coast  of  Austra- 
lia. True  species  of  Echinus  also  inhabit  the  coast,  while  the  association 
of  the  species  of  the  District  with  such  Indo-Pacific  species  as  Hipponoe  var 
riegata,  Echinometra  lucunter,  Toxopneustes  pileolus,  Laganum  depressum, 
Maretia  planulata,  and  Echinodiscus  laevis,  almost  conceals  the  small  num- 
ber of  species  which  characterize  this  peculiar  region.  There  are,  in  addition 
to  the  species  of  Strongylocentrotus  and  of  Echinus,  Temnopleurus  Hard- 
wickii,  Phymosoma  crenulare,  Asthenosoma  varium,  Astriclypeus  Manni, 
Echinarachnius  mirabilis,  and  Lovenia  subcarinata,  several  of  the  species 
foimd  on  the  East  Coast  of  Africa  having  their  easternmost  range  on  the 
southern  part  of  the  coast  of  China.  Several  of  the  species  extend  to  the 
Sandwich  Islands. 
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Australian  District  (PI  B). 

By  far  the  most  typical  of  all  the  districts  is  the  Australian^  so  peculiar 
that  we  might  be  tempted  to  consider  the  fauna  of  Echini  as  belonging  to 
a  different  period,  were  they  not  contemporaries  of  some  of  the  species  of 
the  Indo-Pacific,  East  Indian,  Japanese,  and  of  the  Indo-African  Districts, 
from  all  of  which  there  are  species  extending  far  into  the  Australian  Dis- 
trict This  region  includes  also  the  New  Zealand  Islands ;  they  have  one  or 
two  species  thus  far  limited  to  the  northeipi  islands,  which  have  not  yet 
been  found  on  the  Australian  coast,  —  Laganum  rostratum  and  Evechinus 
chloroticus. 

The  characteristic  feature  of  the  Australian  District  is  the  existence  of  so 
many  species  of  Ambljrpneustes  and  Holopneustes,  genera  remarkably  lim- 
ited in  their  geographical  distribution.     The  typical  species  are :  — 

Goniocidaris  geranioides,  Amblypneustes  pallidas, 

Groniocidaris  tubaria,  Ambljpneustes  griseus, 

Stephanocidaris  bispinosa,  Amblypneustes  ovum, 

CentrostephaDus  Rodgersii,  Ambljpneustes  formosus, 

Salmacis  globator,  Eupatagus  Valenciennesii, 

Holopneustes  porosissimus,  Brejnia  Australasiae, 

Holopneustes  inflatus,  Linthia  australis. 
Holopneustes  purpurescens, 

Holopneustes  and  the  succeeding  genera  were  formerly  represented  in  the 
Nummulitic  Period  of  India,  and  the  Tertiaries  of  Europe  ;  they  have,  how- 
ever, totally  disappeared  from  the  European  seas. 

North  Circumpolar  District  {PL  A). 

This  district  is  characterized  by  a  single  species  only, —  S.  Drobachiensia. 
It  extends  far  into  the  North  Atlantic  District^  and  is  associated  on  the 
American  shores  with  the  Boreal  American  and  the  North  Pacific  species, 
lapping  part  of  the  Japanese  and  Califomian  Districts,  and  extending  to  the 
Lusitanian  District  on  the  European  shores. 
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The  accompanying  Lists  will  show  how  far  the  Geographical  Districts 
which  have  been  recognized  are  natural.  The  lists  are  not  culled  to  show 
the  characteristic  species  of  each  district ;  on  the  contrary,  all  the  species 
occurring  within  a  given  range  of  coast  are  included ;  and  as  the  range  of 
each  species  in  the  district  is  always  given,  it  will  be  an  easy  matter,  by  a 
comparison  of  the  map  and  of  the  lists,  to  see  how  far  each  species  contrib- 
utes to  the  districts  recognized. 

OKHOTSK  SEA  TO  GULF  OF  GEORGIA. 

Strongylocentrotus  Drdbachiensis  A.  AoASS.        Okhotsk  Sea;  Gulf  of  Gr^oigia. 
StrongylocentTotus  inter medius  A.  Agass.         Seghalion. 
Echinarachnius  excentricus  Val.         Kamtchatka ;  San  Diego. 
Echinarachnius  parma  Gray.        Kamtchatka ;  Aleutian  Islands. 

GULF  OF  GEORGIA  TO  SOUTHERN  PERU. 

Cidaris  Thonanii  Val.         Peru  ;  Cape  St  Lucas. 

Diadema  mezlcanam  A.  Aoass.        Panama ;  Cape  St.  Lucas. 

Astropyga  ptdvinata  Aoass.        Panama ;  Gulf  of  California. 

Centrostephanus  caronatus  A.  Agass.        Cape  St.  Lucas. 

Arbacia  nigra  A.  Aoass.        Peru. 

Arhcuna  spatuligera  A.  Aoass.        Peru. 

Arbacia  ntellata  Gray.        Peru ;  Santa  Barbara. 

Colobocentrotos  atratus  Br.        Peru.  ? 

Echinometra  Van  Bnmti  A.  Aoass.        Peru ;  Cape  St  Lucas. 

Strongylocentrotus  Drdbachiensis  A.  Aoass.        Gulf  of  Geoigia. 

Strongylocentrotus  franciscanus  A.  Aoass.        San  Diego;  Gulf  of  Greoi^a. 

Strongylocentrotus  eurythrogrammus  A.  AoASS.        Galapagos. 

StTongyhcentrotus  mexicanus  A.  Aoass.        Panama ;  Gulf  of  California. 

Strongylocentrotus  purpuratus  A.  Aoass.        San  Francisco ;  Gulf  of  Georgia. 

Strongylocentrotus  gibbosus  A.  Aoass.        Peru  ;  Galapagos. 

Pleureohinus  bothryoides  Aoass.        Galapagos. 

Toxopneustes  semituberculatus  AoASS.        Panama;  Gralapagos;  Cape  St  Lucas. 

Tdxopneustmi  pileoliu  Aoass.        Panama ;  Gulf  of  California. 

Hipponoi  depressa  A.  Aoass.        Panama ;  Gulf  of  California. 

AmUypneuites  formosns  Yal.        Galapajros.  ? 

Eekmanihm  testadinarins  Gray.        Gulf  of  California. 

C^ypeasier  roiundus  A.  Aoass.        Panama ;  San  Diego. 

JBdUiiaracftntift  excentricus  Val.        San  Diego ;  Gulf  of  Georgia. 
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Eehinarachnita  parma  Gray.         Gulf  of  Geoi^ia. 

JIM/ifa  longlfiMa  Mies.        Peru;  Gulf  of  California. 

MtUita  paolfioa  Vbrrill.         Peru  ;  Puiama. 

MeUita  Sloterii  A.  Agabs.         Peru;  Panama;  Galapagos. 

Encope  mioropora  Agabs.         P<ioama ;  Cape  St.  Lucas ;  Galapagoa. 

Bnoope  granSi*  AcAsa.         Panama ;  Gulf  of  California. 

Encope  oaMoraiot  Verrill.         Gulf  of  California. 

Rhyncliopygus  pacificia  A.  Aqabs.         Panama ;  Cape  St.  LucM. 

Loeenia  cordifoiiiil>  LitTK.     Peru ;  Cape  St.  Lucas. 

Agaaalda  aorobloolata  Val.        Peru  ;  Cape  Sl  Lucm. 

£rmiu  obeaua  Verrill.        Panama;  Gulf  of  California. 

Meoma  erandla  Gray.        Acupalco;  Gulf  of  California. 

Metalia  inaeulovi  A.  Agabs.        Panama;  Gulf  of  CaUfornia, 

Molra  dotho  A.  Aoass.        Gulf  of  California. 


NORTHERN  CEIILI  TO  RIO  LA  PLATA. 

Gonwcidaru  canaturulala  A.  Agabs.         Falkland  Iilands ;  Straits  of  Magellan. 

Arbacia  nigra  A.  Agabb.         Cape  Horn;  Chili. 

Arbaeia  spatidigera  K.  Aqass.         Chili. 

Arbaola  Dufremii  Gray.         Patagonia;  Chili. 

ColobooeatrotoB  alratm  Bb.         Chili. 

Slrongylocenlrolui  albuii  A.  Aoabb.         Straits  of  Magellan  ;  Chili. 

Sirongylocenlrotiu  gibtosiu  A.  AoAfi9.         Straits  of  Magellan ;  Chili. 

Echinua  maTgaiitBOeiia  Lauk.         Straits  of  Magellan ;  Chili. 

Echiniu  mag«Ilanloiu  PHIL.         Straits  of  Magellan  ;  Chili. 

Hemiwler  austratis  A.  AcASS.        East  Coast  of  Patagoaia. 

Hemiatter  eai<«moxm  A.  Agabs.        Patagonia;  Chili. 

Tripylna  ezoavatiis  Fbil.        Patagonia ;  Chili. 

SchiuMer  Philippii  A.  Aoasb.        La  Plata ;  Chili. 


SOUTHERN  BRAZIL  TO  EASTERN  VIRGINIA. 

Cidarix  tr&uhides  Bl.        South  Carolina ;  West  Indies;  Rio  Janeiro. 

Dorooldoiia  papiliala  A.  AOASa.         Florida  Gulf  Stream ;  Guadeloupe. 

Saleiiia  varinpina  A.  AOASS  Florida  Gulf  Stream. 

IXadema  iftosum  Gray.         South  Florida;  Surinam;  Bermudas;  West  Indies. 

Althenoaoma  hystrix  A.  AoABS.         Florida  Gulf  Stream. 

ArbaoU ;>un«u/iif a  Gray.        North  Carolina;  Florida  Gulf  Stream. 

Arbaoia ^Hufu^Ma  Gray.        St  Thomas;  Rio  Janeiro. 

Coetopleunu  florldanua  A.  Aoabs.        Florida  Gulf  Stream. 

Podooldarla  aonlpta  A.  Aoabh.        Florida  Gulf  Stream. 

Eckinomeira  subangularu  Debhl.        South  Carolina;  Bermudas;  Rio  Janeiro;  West  Indiei 

Echinomttra  vlridla  A.  Agabs.        Florida  Gulf  Stream ;  Ilayti ;  West  Indies. 

Strongylocenlrolut  DrdbackieruU  A  Agabb.         South  Carolina. 

Strongylooemtrotas  liiiidus  Br.         Bahin ;  Rio  Jnneiro. 

Temneckiniu  maculalux  A.  AoABB.         Florida  Gulf  Stream. 

TilgonocldarlB  alblda  A.  AOAfis.         Floriila  Gulf  Stream. 

Hemipedina  cubeniis  A.  Agasb.         Florida  Gulf  Stream. 

Florida  Keys;  St.  Thomoi;  West  Indies. 
KnR.        Florida  Gulf  Stream. 
iS.        North  Carolina ;  Bermndai ;  West  Id^ml 
South  Florida ;  Bantmdaa;  SoiiutB;  WotL 
Florid*  Gulf  Stream. 
South  Carolina;  Haj-H 
Sooth  Carolina ;  BittldL 
EMt  Virginia  i  Bio  J 


U  BTBClllB  A.  Aga) 

Echinus  noirttBioiia  DuB.  o.  K 

To2:opneu3les  variegatus  A.  Agai 
Hipponoe  esculenla  A.  Agabb. 
Eckinocyamui  putillus  Gray. 
Echinanihus  roiaceiu  Gray. 
Clyptaiier  aabilepreiiiius  Aoabb. 
MeUlta  testadlnata  Kleik. 
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MellUa  lex/brit  A.  Aqass.        SoDth  CiroliDa ;  Bermndu ;  Mexico ;  Weit  India 

Encope  emarginala  AOABS.         South  Carolina ;  We»t  Indies ;  Rio  Janeiro. 

£nco^  IClohelinl  Aoass.         Alabama;  West  Florida;  Honduras;  Yucatan, 

Eckinoneui  lemilunaris  Lahk.         Bermuddi ;  Florida  Keys  ;  West  Indies. 

Eehinolampwi  depreMA  Grat.         Florida  Gulf  Stream. 

JTeoUmpaa  rostellata  A.  Aoass.         Florida  Gulf  Stream. 

Rkyiiehopygat  carUtaearum  LtiTK.         Florida  Gulf  Stream;  West  Indies. 

PonTtalsala  iniruid«  A.  Agass.         Florida  Gulf  Stream. 

HomoUmpaa^Q^u  A.  Aoass.        Florida  Gulf  Stream. 

Echinocardium  fiavencens  A.  Agass.         South  Carolina;  Batiia. 

Eehinaeardium  cordatum  QftJit,         North  Carolina ;  Florida;  Bnhia. 

Echinoeardiuni  peimatlfidiiin  Nobm.         Florida  Gulf  Stream. 

Agfuima  ezo«ntrioa  A.  Agabb.        Florida  Gulf  Stream. 

BriMopiu  lyrifera  Agabh.         Florida  Gulf  Stream. 

Brlaana  nnloolor  Kl.         South  Florida;  Westlndias;  Bennoda*. 

Mtoma  venlricoaa  UGtk.        Florida;  West  Indies;  Honduras. 

Melalia pecloraiU  A.  Agass-         West  Florida;  West  Indies;  Balua. 

Sehkoiler  fragilit  AoASS.         Florida  Gulf  Stream. 

Moira  atropta  A.  Agass.        North  Carolina ;  Florida ;  Wert  Indies ;  Texas. 


NEW  JERSEY  TO  ICELAND. 

AxbtteUi  puneliilala  Grat,        Cape  Cod ;  Long  Island  Sound. 
Slrongyloeeiilrotuf  DrSbaehitntit  A.  Aoass.        Iceland;  New  Jersey. 
Toxopneuilet  variegalus  A.  Aoabs.        New  Jersej. 
Echiniu  eteulenlia  Lin.         Iceland. 
Eckinoeyamui  piuUius  Gkay.         Iceland. 
Eckinaraehniui parma  Grat.        Labrador;  New  Jeney. 
Melllta  teatudloAta  Klein.        New  Jersey. 
Br'ampM  lyrifera  Aoabs.        Greenland. 
SehkaiUr  Jragiiii  Aoass.        Gulf  of  St.  Lawrence. 


NORTHERN  SHORES  OF  SIBERIA  TO  WEST  COAST  OF  FRANCE. 

DorooldarlB  papUlala  A.  AoAse.        South  Ireland ;  West  Coast  of  Norway. 

Poroeidarii  porporata  I^OMS.        Shetland  Islands ;  Faroe  Islands 

AiAenotoma  hyslrix  A.  Aoabs.         Shetland  Islands. 

AxbA^A  pusluloM  Gray.        West  Coast  of  France. 

Strongyioantrotta  Drdbackiensis  A.  Aoass.         British  Seas ;  Spitzbergen ;  North  Coart  of  Siberia. 

StronEyloottntrotoa  licidta  Br.        Wert  Coart  of  France ;  British  Seas. 

Sj^aenckinta  granidarii  A.  Aoass.     Wert  Coart  of  France. 

Eehinia  mUiari*  MUll.         English  Channel ;  Wert  Coart  of  Norway. 

Eckinui  oKtdentut  LiN.         English  Channel ;  Wert  Coart  of  Norway. 

Eehimu  aontns  Bi.Aikt.         West  Coast  of  France ;  Irish  Sea ;  Wert  Coast  of  Norway. 

Eckima  norreglotu  DUb.  o.  Kor.         British  Se.is ;  West  Coart  of  Norway. 

Eekinat  eUgant  DDr.  o.  Kor.         South  of  Ireland  ;  Wfst  Coart  of  Norway. 

EeUnoeyamu*  pmSliu  Gray.         British  Seas ;  West  Coast  of  Norway. 

Pemtateaia  mlranda  A.  Aoass.         Shetland  and  Faroe  Islands. 

^aUmgiit  purpureut  Leske.         West  Coart  of  France  ;  West  Coart  of  Norway. 

Spalangvi  Raschl  LnvliN.         Shetland  and  Faroe  Islands;  Wert  Coast  of  Norway. 

BcKinocardium  onlaium  Gray.         English  Channel ;  Wert  Coast  of  Norway. 

Eehiaocardimn  Jiavfscea>  A.  AOASB.         English  Channel ;  West  Coast  of  Norway. 

Bchmorardiam  peuDatlfldtun  NoRU.         Shetland  Islands. 

Briaopsii  lyrifera  Aqa^s.         South  of  Ireland;  West  Coart  of  Norway. 

Sehwuler fragilis  Aoabs.         Shetland  and  Faroe  Islands;  Wert  Coart  of  Norway. 
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PORTUGAL  TO  WEST  COAST  OF  TROPICAL  AFRICA. 

Cidaris  tnbuUndes  Bl.        Cape  Verde  Islands  ;  Liberia. 

DoroddariB  papUlaia  A.  Aoass.        Adriatic ;  Mediterranean. 

Diadema  setosum  Gray.        Cape  Verde  Islands ;  Canary  Islands ;  Sicily. 

CentroBtephanna  longispinus  Pet.        Madeira ;  Sicily. 

Asthenosoma  hystrix  A.  AoASS.        Portugal. 

Arbacia  pustuhsa  Gray.        Madeira ;  Azores ;  Siberia. 

Echinometra  subangularis  Desml.        Cape  Verde  Islands ;  Azores ;  Senegal 

BtrongylocentrotuB  lividus  Br.        Canary  Islands ;  Azores ;  Sicily. 

Sphaerechinus  granulans  A.  Aoass.     Cape  Verde  Islands ;  Azores ;  Sicily. 

Temnechiniis  tnaculatus  A.  Agass.        Josephine  Bank. 

Trigonocidaria  albida  A.  Aoass.        Josephine  Bank. 

Echinus  microtuberculatuB  Bl.        Cape  Verde  Islands ;  Sicily. 

Echinus  melo  Lah.        Cape  Verde  Islands ;  Sicily. 

Echinus  acntuB  Bl.        Portugal ;  Sicily. 

Echinus  elegans  DUb.  o.  Kor.        Cape  Sagras. 

Clypeaster  subdepressus  Aoass.        West  Coast  Tropical  Africa. 

Echinocyamus pusillus  Gray,        Madeira  Islands ;  Azores;  Sicily. 

Rotula  Rnmphii  Kl.        Cape  Verde  Islands ;  Senegal. 

Rotola  AngoBti  Kl.        West  Africa ;  Liberia. 

EchinoUxmpas  Hellei  Val.        Liberia ;  Senegal. 

HomolampaB  yra^ts  A.  Aoass.        Josephine  Bank. 

Spatangits  purpureus  Leskb.        Mediterranean ;  Adriatic. 

Spaiangus  Raachi  Lov^n.        Azores. 

Echinocardium  mediierraneum  Gray.        Mediterranean  ;  Sicily. 

Echinocardium  cordatum  Gray.        Mediterranean. 

Metalia  ajricana  A.  Aoass.        West  Coast  Tropical  Africa. 

BriBBUB  unlcolor  Kl.        Cape  Verde  Islands ;  Sicily. 

Brissopsis  lyrifera  Aoass.        Mediterranean ;  Sicily. 

Schizaster  canaliferus  Aoass.        Mediterranean ;  Sicily. 

CAPE  OF  GOOD  HOPE  TO  ARABIAN  GULF. 

Cidaris  metiUaria  Bl.        Red  Sea ;  Mauridus ;  Madagascar ;  Mozambique. 

I^yUacanihus  baculosa  A.  Aoass.        Red  Sea ;  Mozambique ;  Mauritius ;  Cape  of  Good  Hope. 

PhyllacanthuB  imperialis  Br.        Mauritius. 

PhyllacanthuB  dnbia  Br.        Zanzibar ;  Cape  Town. 

Phyllacanthus  verticillala  A.  Aoass.        Mozambique. 

Goniocidaris  canalicvlata  A.  Aoass.        Zanzibar ;  NataL 

Coelopleurus  MaiUardi  A.  Aoass.        Mauritius. 

Diadema  setosum  Gray.        Arabian  Gulf ;  Red  Sea ;  Cape  of  Grood  Hope ;  Mauritius. 

Echinothriz  Desorii  Pet.        Red  Sea ;  Zanzibar ;  Cape  of  Grood  Hope ;  Mauritius. 

Echinothriz  turcarum  Pet.        Red  Sea ;  Zanzibar ;  Madagascar. 

Echinothrix  calamaris  A.  AoASS.        Mauritius. 

Astropyga  radiata  Gray.        Mauritius ;  Mozambique. 

HeterocentrotuB  mammillatus  Br.        Red  Sea ;  Seychelles ;  Mauritius. 

HeterocentrotuB  trigonarius  Br.        Red  Sea ;  Seychelles ,  Mauritius. 

ColobocentrotuB  atratus  Br.        Seychelles ;  Mauritius ;  Zanzibar. 

Echinometra  lucunter  Bl.  Arabian  Gulf;  Red  Sea ;  Zanzibar ;  Madagascar ;  NataL 

Echinometra  oUonga  Bl.        Mozambique. 

ParaBalenia  gratioaa  A.  Aoass.        Zanzibar. 

BtomopnenateB  variolaris  Aoass.        Bourbon ;  Zanzibar ;  Natal. 

Sphaerechinus  AuBtraliae  A.  Aoass.        Mauritius. 

Pseudoboletia  indiana  A.  Aoass.        Bourbon ;  Mauritius. 

Echinostrephus  molare  A.  Aoass.        Bourbon;  Zanzibar;  NataL 

TemnopleureuB  toreumaticus  Aoass,        Penian  Giil£ 
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Mkrocyphtu  macmlatns  AoASS.        Muscat ;  Madagascar. 

Balmaols  bioolor  Agass.        Red  Sea ;  Zanzibar ;  Maoritias. 

Salmacis  anloata  Aoass.        Red  Sea ;  Mozambique. 

Echinus  angtihsus  A.  Agass.        Bourbon ;  Mozambique ;  Cape  Town. 

ToxopneuBtom pUeolus  Aqa88.        Bourbon;  Seychelles. 

Toxopneustes  mactdcUus  A.  Agass.        Persian  Gulf;  Mauritius. 

Hipponoe  variegata  A.  Agass.        Red  Sea ;  Mauritius ;  Mozambique. 

AmUypneustes  pentagonus  A.  Agass.        MAuritius.  ? 

FlbuLaria  volva  Agass.        Red  Sea. 

Clypeaster  scutifonnis  hxMK.        Persian  Gulf;  Mauritius;  Zanzibar. 

Clypeaster  humitis  A.  Agass.        Red  Sea. 

Laganum  depreaaam  Less.        Persian  Gulf;  Zanzibar ;  Mauritius ;  Madagascar. 

PeroneUa  rostrata  A.  Agass.        Zanzibar. 

Echinarachnius  paitna  Gray.        Red  Sea. 

MellUa  erythraea  Gray.        Red  Sea.  ? 

Echinodiscus  auritua  Leske.        Red  Sea;  Mauritius;  Mozambique. 

Echinodiscus  biforis  A.  Agass.        Madagascar ;  Mussel  Bay. 

Echinodiscus  laevis  A.  Agass.        Red  Sea ;  Mozambique ;  Mussel  Bay. 

Echinoneus  oycloatomua  Leske.        Mauritius ;  Zanzibar ;  Mozambique. 

XSchinolampaa  oviformis  Gray.        Red  Sea ;  Mauritius ;  Cape  of  Grood  Hope. 

Echinohrissus  recens  D*Orbig.        Madagascar. 

Maretia  planulata  Gray.        Bourbon. 

Echinocardium  auatrale  Gray.        Zanzibar ;  Cape  of  Good  Hope. 

Lovenia  elongala  Gray.        Red  Sea ;  Zanzibar. 

Brissus  carinatus  Gray.        Mauritius ;  Mozambique. 

Metalia  stemalis  Gray.        Red  Sea ;  Zanzibar. 

MetcUia  maculosa  A.  Agass.        Mauritius. 

Schizasler  glbbemlua  Agass.        Red  Sea. 

Moira  stygia  A.  Agass.        Red  Sea ;  Zanzibar. 


INDIAN  OCEAN  TO  PHILIPPINE  ISLANDS. 

Cidaris  metularia  Bl.        Indian  Ocean. 

PhyUacanthus  verticillata  A.  Agass.        Flores ;  Mindoro. 

Phyllacanthus  annulifera  A.  Agass.        Philippine  Islands. 

PhyUacanthus  baculosa  A.  Agass.        Flores ;  Amboyna. 

Phyllacanthua  imperialis  Br.        Ceylon  ;  Am  Islands. 

Goniocidaris  tubaria  Lutk.  Indian  Ocean ;  East  Indian  Islands. 

Diadema  setosum  Gray.        Bombay  ;  Amboyna. 

Echinothrix  calamaris  A.  Agass.        Timor ;  Ambovna.  ' 

Bohinothrlx  turcarum  Pet.        Timor ;  Amboyna. 

Aatropyga  radiala  Gray.        Borneo ;  Philippine  Islands. 

Arbacia  nigra  A.  Agass.        (?)  Philippine  Islands. 

Echinometra  lucunter  Bl.  Calcutta ;  Philippine  Islands. 

Echinametra  oblonga  Bl.        Nikobar ;  Philippine  Islands. 

Parasalenla  gratioaa  A.  -Aqasb,        New  Guinea. 

Heterooentrotua  mammUlatus  Br.        Indian  Ocean ;  Siam ;  Philippine  Islands. 

Heterocentrotua  triganarius  Br.        Java. 

Colobooentrotns  atratus  Br.        Java ;  Moluccas. 

Stomopnenstes  variolaris  Agass.        Java ;  Calcutta. 

Strongyiocenirotus  albus  A.  Agass.        (?)  Philippine  Islands. 

Echinosirephus  molare  A.  Agass.        Ambojma. 

FmudobdUtia  Indiana  A.  Agass.        Philippine  Islands. 

Ttennoplennu  toreumaticus  Agass.        Bombay ;  Philippine  Islands. 

Temnapieurui  Reynandi  Agass.        Birmah ;  Philippine  Islands. 

MBcroeifpikm  maonlatm  Agass.       Moluccas ;  Philippine  Islands. 
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Salmacis  sulcata  Aoass.        Ceylon  ;  Indian  Ocean  ;  Philippine  Islands. 

Salmacis  rariaplna  Aoasb.        Tranquebar ;  Philippine  Inlands. 

Salmaois  bicolor  AoAss.        Bombay. 

Salmacis  DuBsumieri  Aqass.        Siam  ;  Philippine  Islands. 

Mespilla  globulus  A0A88.        Philippine  Islands. 

Echinus  angulosus  A.  Agass.        Nikobar  and  Philippine  Islands. 

HipponoS  variegata  A.  Agass.        Bombay ;  Philippine  Islands. 

ToxopneuBtes  pt/eo/iid  Agass.        Timor;  Philippine  Islands. 

Fibularia  omdum  Lamk.        Eaist  Indian  Islands. 

Fibularia  volva  Agass.        Philippine  Islands. 

Clypeaster  scutifarmis  Lamk.        Flores ;  Philippine  Islands. 

Ciypeaster  humUis  A.  Agass.        Ceylon  ;  Philippine  Islands. 

Lagcmum  depresmn  Less.        Burn  ;  Philippine  Islands. 

Laganiim  Bonani  Kl.        Java ;  Philippine  Islands. 

PeroneUa  decagonalis  A.  Agass.        Bengal ;  Philippine  Islands. 

Arachnoides placentA  Agass.        Singapore  ;  Philippine  Islands. 

Echinarachnius  parma  Gray.        Indian  Ocean.  ? 

Echinodiscus  aurltoB  Leske.        Amboyna ;  Philippine  Islands. 

Echinodiscus  laevis  A.  Agass.        Malacca. 

Echinodiscus  hiforis  A.  Aqass.        Java. 

Echinoneus  cyclostomuB  Leske.        Flores ;  Philippine  Ihlands. 

Echinolampas  ovi/ormis  Gray.        Tranquebar ;  Moluccas. 

AnochanuB  Binensis  Grube.        East  Indian  Islands. 

NucleolUes  epigonuB  Mart.        Urnor. 

Maretia  planulata  Gray.        Siam ;  Philippine  Islands. 

Lovenia  elongata  Gray.        Philippine  Islands. 

Lovenia  subcarinala  Gray.        Philippine  L> lands. 

Echinocardium  auBtrale  Gray.        East  India  Islands. 

Brissopsis  luzonica  A.  Agass.        Siam ;  Banca  Straits. 

PaleoBtoma  mirabilis  LovifN.        Singapore. 

Faorina  chinenBiB  Gray.        East  Indian  Islands. 

Brissus  carinatus  Gray.        East  Indian  Islands ;  Philippine  Islands. 

Metalia  s/^na/u  Gray.        Siam;  Philippine  Islands. 

Metalia  maculosa  A.  Agass.        Timor ;  Philippine  Islands. 

Schizaster  YentxiooBUB  Gray,        Siam;  Philippine  Islands. 


SOUTHERN  CHINA  TO  NORTHERN  JAPAN. 

ABthenoBoma  varium  Grube.        China. 

Diadema  selosum  Gb AY.        Ousima;  Hong  Kong. 

Echinometra  lucunler  Bl.        Japan. 

StrongylooentrotuB  tuberculatus  Br.        China,  Yedo. 

Slrongylocentrotus  nudus  A.  Agass.        Niphon. 

Strongylocentrotus  depressus  A.  Agass.        Niphon. 

Strong ylocentrotus  iniermedius  A.  AoASS.         Ousima ;  Hakodadi. 

Sphaerechinus  pulcherrimus  A.  Agass.        China ;  Hakodadi. 

Temnopleurus  HardwickU  A.  Agass.        Nagasaki ;  Yedo ;  HakodadL 

Temnopleurus  Reynaudi  Agass.        China ;  North  China. 

TemnopleurtiB  toreumatictis  Agass.        China ;  North  China. 

Salmacis  Bulcata  Agass.        China. 

Salmacis  DuBBumieri  Agass.        China. 

Salmacis  rariBpina  Agass.        Shanghae. 

Microcyphus  maculatuB  Agass.        Ousima. 

Microcyphus  zigsag  Agass.        Kagosima. 

Meapilia  globulus  Agass.        China ;  Ousima. 

HipponoS  variegata  A.  Agass.        Ousima. 
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Tozopnenstes  pileolus  Aoass.        Formosa ;  Japan. 

Phymosoma  crenidare  A.  Aoass.        Hakodadi. 

FUndaria  australis  Desml.        Ousima. 

Fibuiaria  volva  Aoass.        Formosa. 

Clypeaster  sctUi/ormis  Lamk.        Formosa. 

Echinanthus  testudinarius  Gray.        Japan ;  Hakodadi. 

Laganum  Putnami  Barn.        Formosa ;  Ousima. 

Laganum  depreasmn  Less.        Hong  Kong. 

Peronella  decagonalis  A.  Agass.        Hong  Kong ;  Japan. 

Echinodiscus  laevis  A.  Agass.        China;  Ousima. 

AstriolypeuB  Manni  Verrill.        China ;  Yedo. 

Echinarachnius  mirabilis  A.  Agass.        Yedo ;  Hakodadi. 

Spatangus  Liitkeni  A.  Agass.        Formosa ;  Hakodadi 

Lovenia  subcarinata  Gray.        China ;  Hakodadi. 

MaxetisL  planulaia  Gray.        China. 

Mareiia  alta  A.  Agass.        Kagosima. 

Echinocardium  auatrale  Gray.        China ;  Japan. 

Brissopsis  luzonica  A.  Agass.         Formosa. 

Faorina  chinensis  Gray.        Hong  Kong ;  Chida ;  Shanghae. 

PaleoBtoma  mirabilis  Lovi^n.        Kong  Kong. 

Schizaster  ventriooaus  Gray.        Hong  Kong. 


PACIFIC  OCEAN. 

Cidaris  metularia  Bl.        Solomon  and  Sandwich  Islands 

Phyllaoanthus  dubia  Br.        Bonin  Islands ;  New  Caledonia. 

PhyllacanthuB  imperialis  Br.        Tonga. 

PhyUacanthus  annulifera  A.  Agass.        South  Sea. 

Phyllacanthus  verticUlcUa  A.  Agass.        Navigator  and  Sandwich  Islands. 

Phyllacanlhus  gigantea  A.  Agass.        Sandwich  Islands. 

Goniocidaris  canaliculcUa  A.  Agass.        Caroline  and  Sandwich  Islands. 

Diadema  seiosum  Gray.        Feejee  and  Sandwich  Islands. 

Echinothriz  turcarum  Pet.        Bonin,  Navigator,  and  Sandwich  Islands. 

Echinolhrix  calamaris  A.  Agass.        Society  Islands. 

Echinothrlz  Deaorii  Pet.        Feejee  Islands. 

Centrostephanus  Rodgersii  A.  Agass.        New  Caledonia. 

Heterocentrotus  mammiilatus  Br.        Feejee  Islands ;  Sandwich  Islands. 

Heterocentrotus  trigonarius  Br.        New  Caledonia ;  Sandwich  Islands. 

Colobocentrotus  afrattts  Br.        Sandwich  Islands. 

Colobocentrotos  Mertenaii  Br.        Bonin  Islands. 

Echinometra  lucunier  Bl.  New  Caledonia ;  Loo  Choo  and  Sandwich  Islands. 

Echinometra  oblonga  Bl.        Solomon  and  Sandwich  Islands. 

Paraaalenia  gratiosa  A.  Agass.        Bonin  Islands ;  New  Caledonia ;  Sandwich  Islaods. 

Stomopneustes  variolaris  Agass.        Navigator  Islands. 

Strongylocentrotua  tuberctdatus  Br.        South  Sea. 

SirongylocerUrotus  gibbosus  A.  AoASS.        Feejee  Islands. 

Strongylocentrotus  nudus  A.  Aoass.         Sandwich  Islands. 

Sphaerechinus  Auatraliae  A.  Agass.        South  Sea ;  Feejee  Islands. 

PsetidoboUtia  grantUata  A.  Agass.        Sandwich  Islands. 

Echinasirephus  molare  A.  Agass.        Kingsmills,  Society,  and  Sandwich  Islands. 

Temnopleams  toreumaticus  Agass.        New  Caledonia. 

Microcyphus  maoulatas  Agass.        South  Pacific ;  Navigator  Islands. 

Mespilia  globulus  Agass.        Navigator  Islands  ;  Tonga. 

Bveohinus  cTdoroticus  Verrill.        Christmas  Llands. 

Hipponoi  variegata  A.  Aoass.        Pelew  Islands ;  Feejee  Islaods ;  Sandwich  Islanda. 

Toocopneiuitea  pUeolus  Aoass.        Navigator  Islands ;  Feejee  Islands. 
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Toxopneustes  macvlatxu  A.  AoASS.        Feejee  Islands ;  Christmas  Island. 

AmUypneustes paUidus  Y Ai^        Feejee  Islands. 

Fibutaria  auBtralis  Desml.        South  Sea ;  Sandwich  Islands. 

Ftbularia  volva  AoASS.        Kingsmills  Islands. 

Clypeaster  sctUi/ormis  Lamk.        Kingsmills  and  Sandwich  Islands. 

Clypeaster  humilis  A.  AoASS.        New  Caledonia. 

Echinanthus  teatudinariua  Gray.        Sandwich  Islands. 

Laganum  depresBum  Less.        South  Pacific ;  Feejee  and  Sandwich  Islands. 

Tiaganiiiii  Bonanl  Kl.        Pelew  Islands. 

Peronella  decagonalis  A.  AoASS.        New  Caledonia. 

Arachnoides placenta  Aqk^s.        South  Sea;  Solomon  Islands. 

Echinodiscus  laevis  A.  Ac  ass.        New  Caledonia. 

Echinoneus  oyclostomus  Leske.        Navigator  and  Sandwich  Islands. 

NucleolUes  epigonus  Mart.        Lord  Hood's  Island. 

Maretia  planuiata  Gray.        Kingsmills ;  New  Caledonia. 

Lovenia  subcarinata  Gray.        Sandwich  Islands. 

Faorina  ohinenBia  Gray.        Sandwich  Islands. 

Brissus  carinatus  Gray.        Pelew,  Feejee,  and  Sandwich  Islands. 

Metalia  maculosa  A.  Aoass.        Kingsmills,  Society,  and  Sandwich  Islands. 

BrissopsU  luzonica  A.  Aoass.        New  Caledonia. 

Metalia  stemalis  Glay.        South  Sea;  New  Caledonia;  Navigator  and  Sandwich  Islands. 

Schizaster  ventriooaus  Gray.        Pelew  and  Feejee  Islands. 


WEST,  SOUTH,  EAST,  AND  NORTHEAST  AUSTRALIA  TO  NEW  ZEALAND. 

PhyUacanthus  vertkiUaia  A.  AoAss.        South  Sea. 

Phyllacanthus  annulifera  A.  Aoass.        South  Sea. 

PhyUacanthus  dubia  Br.        Australia. 

PhyllacanthuB.imjDtfrio/u  Br.        Australia. 

Qoniocidaria  geranioides  Aoass.        Murray  River ;  West  Australia. 

Oaniocidaris  tubaria  Lutk.  Bass  Straits ;  Tasmania. 

Stephanocidaris  bispinosa  A.  AoASS.  Australia. 

Centrostephanus  Rodgersii  A.  Aoass.        Sidney ;  Houtman's  Abrolhos. 

Echinonietra  lucunter  Bl.  North  Australia ;  Houtman's  Abrolhos. 

Strongylooentrotos  tuberculatus  Br.        Sidney. 

Slrongylocentrotus  armiger  A.  AoASS.        Australia. 

Sirangylocentrotiis  eurythrogrammus  A.  Aoass.        North  Australia;  New  Zealand;  Sidney;  Morray  Riv. 

Sphaerechinus  Australiae  A.  Aoass.        New  Zealand ;  East  Australia ;  Adelaide. 

Microcyphus  maculatos  Aoass.        Tasmania ;  W.  Australia. 

Microcyphus  sigsag  Aoass.        Australia. 

S(Umacis  rariapina  Aoass.        Cape  York. 

Salmacis  sulcata  Aoass.        Port  Mackay. 

ScUmacut  globator  Aoass.        Australia. 

Holnpneusles  porosissimus  Aoass.        Australia. 

Holopneustes  inflatus  A.  Aoass.        East  Australia ;  New  Zealand. 

Holopneustes purpurescens  A.  Aoass.        Australia;  Tasmania;  Murray  Riv. 

Amblypneustes  griseus  Aoass.        New  Zealand ;  Sidney ;  Adelaide. 

Amblypneustes  ovum  Aoass.        Sidney;  Port  Lincoln. 

Amblypneustes  paUidus  Aoass.        Port  Philip;  Adelaide. 

Amblypneustes  fonaomuA  Y KL.        Tasmania;  Adelaide. 

Evedhinus  cMoroticus  Verrill.        New  Zealand. 

Echinus  margaritaoeus  Lamk.        South  Sea ;  New  Zealand. 

Echinus  angulosus  A.  AoASS.        New  Zealand ;  Adelaide. 

Fibularia  australis  Desml.     *  Coral  Sea. 

Ftbularia  volva  Aoass.        North  Australia. 

Echinanthus  testudlnarius  Gray.        Australia. 
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Laganum  depresBum  Less.        Anstralia. 

Laganum  Putnami  Bark.        Aastralia. 

Tiagaiinm  Bonanl  Kl.        Tasmania ;  Australia. 

Peronella  Peronii  Gray.        Brisbane  Water ;  Tasmania. 

Peronella  decagonalis  A.  AoASS.        West  Australia. 

Laganum  rostraiwn  A.  AoAss.        New  Zealand. 

Echinobrissus  recens  Edw.         New  Zealand. 

Bapatagus  Valenoiennesii  Agass.        Port  Dalrymple ;  Tasmania. 

Lovenia  elongata  Gray.        Port  Dalryrople ;  West  Australia. 

Echinocardium  auatrale  Gray.        New  Zealand;  West  Australia. 

Breynia  Australasiae  Gray.        South  Sea;  Sidney;  West  Australia. 

Metalia  sternalis  Gray.        North  Australia ;  Sidney ;  New  Zealand. 

Linthia  australis  A.  Aoass.        Flinders  Islands ;  Tasmania. 
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GENERA. 


The  geographical  distribution  of  the  genera,  which  has  formed  the  basis 
for  the  division  of  the  oceans  into  the  four  great  realms  {PI.  G)  recognized 
among  recent  Echini,  is  given  in  detail  in  Plates  C,  D,  E,  and  F.  It  has  been 
found  impracticable  to  arrange  them  on  the  maps  systematically,  on  account 
of  the  color  printing  and  the  economy  of  space.  Those  genera,  therefore, 
which  have  a  very  similar  geographical  distribution  are  brought  together, 
or  are  so  limited  as  not  to  interfere  with  the  ready  understanding  of  the 
limits  of  the  other  genera  represented.  It  has  not  been  found  possible 
to  give  always  the  precise  limit  of  the  extension  of  each  genus,  but  as 
the  exact  localities  of  each  species  are  given  with  the  synonymy,  this 
is  not  a  serious  defect,  and  the  range  of  each  genus  is  sketched  out  in 
broad  outlines.  Genera  which  have  nearly  the  same  range,  but  differ 
in  some  minor  points,  are  represented  as  identical, — a  method,  of  course, 
not  strictly  accurate,  but  sufficiently  so  to  call  up  in  a  broad  way  the 
districts  to  which  these  genera  are  limited;  as,  for  example,  in  PL  D 
the  range  of  the  genera  Pseudoboletia,  Phyllacanthus,  Colobocentrotus,  etc., 
which  means  simply  that  the  extremes  of  range  are  so  nearly  identical  that 
although  the  localities  from  which  some  of  the  genera  are  known  to  occur 
are  more  numerous  than  others,  yet  if  we  intercalate  between  the  extremes, 
instead  of  adopting  the  more  accurate  method  of  mapping  only  what  is 
known,  we  43hall  arrive  at  about  the  same  geographical  distribution.  In  order 
not  to  introduce  too  many  colors  when  the  range  of  a  genus  is  nearly  co- 
extensive with  that  of  two  or  more  genera,  the  different  colors  characteristic  of 
the  separate  genera  are  given  for  the  genus  having  the  widest  range :  for  in- 
stance, in  PI.  D  the  range  of  Echinongus  is  made  up  of  its  own  color  in  addi- 
tion to  the  colors  indicating  the  range  of  Pseudoboletia,  Phyllacanthus,  etc. ; 
Salmacis,  Echinodiscus,  etc.,  range  over  a  still  more  limited  district,  included 
not  only  within  the  limits  of  the  district  over  which  Echinoneus  is  found,  but 
also  within  the  limits  of  the  range  of  Pseudoboletia.   In  the  same  way  in  PI.  (7, 
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Echinanthus  ranges  over  an  area  included  within  the  range  of  Cidaris,  Echi- 
nometra,  etc.  And  in  this  same  Plate  (C)  the  range  of  Astricly pens  and 
Faorina,  of  Arachnoides,  Peronella,  etc.,  of  Holopneustes,  Amblypneustes, 
etc.,  is  considered  sufficiently  approximate  to  be  indicated  by  the  same  color. 
In  PI.  E  the  range  of  Hipponoe  and  Toxopneustes  is  included  within  the 
limits  of  the  range  of  Brissus,  Lovenia  in  its  turn  being  included  within 
the  limits  of  the  range  of  Hipponoe  and  Toxopneustes.  These  examples 
will  suffice  to  explain  the  method  adopted  to  show  the  geographical  distri- 
bution of  genera.  Where  the  localities  are  in  the  least  doubtful,  they  have 
been  omitted  in  the  representation  of  the  distribution  of  the  genus  on  the 
maps,  as  in  the  case  of  the  occurrence  of  Moira  on  the  Pacific  coast  of  Mex- 
ico, and  of  Mellita  and  Moira  in  the  Red  Sea.  Other  genera,  consisting  of 
but  single  species  of  a  limited  or  doubtful  range,  have  also  been  omitted. 
They  are  few,  however,  and  the  maps  include  every  genus  which  is  well 
characterized,  the  distribution  of  which  can  be  tolerably  accurately  ascer- 
tained from  the  range  of  its  species. 
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PLATE  C . 

Amblypneuhtes, 

EOHINANTHUS, 

Linthta, 

Arachnoides, 

ECUINOBRISSUS, 

Mespilia, 

A8TRICLYPEU8, 

ECHTNOLAMPAS, 

MOIRA,* 

ASTROPYGA, 

EOHINOMETRA, 

NE0LAMPA8, 

CiDARIS, 

Echinus, 

NUCLEOLITKR, 

CLYPEA8TER, 

EUPATAGUS, 

PAT.R08T0MA, 

COELOPLEURUB, 

Faorina, 

PERONETJiA, 

DiADEMA, 

HOLOPNEUSTE8, 
PLATE    D. 

TRIGONOGIDARia 

Breynia, 

ECHINOSTREPHUS, 

Phyllaoanthub, 

Centrostephanus, 

FiBULARIA, 

PSEUDOBOLETIA, 

COLOBOCENTROT  U8, 

Heterocentrotus, 

ROTULA, 

DOROCIDARISy 

Laganum, 

SALMAC18, 

ECHINARACHNIUS, 

Maretia, 

Stomopneustbs, 

ECHINOCYAMUS, 

MlCROCYPHUS, 

Strongylocbntrotus, 

ECHINODISCUS, 

Parasalenia, 

Temnopleurus. 

ECUINONEUS, 

. 

" 

PLATE    E, 

Aqassizia, 

HiPPONOB, 

P0URTALE8IA, 

AsTHENOSOMAy 

HOMOLAMPA8, 

Rhynchopygus, 

Brissus, 

LOVENIA, 

TEMNECHINU8, 

EXCOPE, 

Mellita, 

TOXOPNEU8TE8, 

GONIOCIDARI8, 

Meoma, 

Tripylus. 

Hemtarter, 

PLATE    F, 

Arbagia, 

EOHINOCARDIUM, 

Spatangus. 

Brissopsis, 

SCHIZA8TER, 

*  Spelled  on  map  Moera. 
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WITH  FDBTT-TWO  PLATES. 


NOTE. 


With  the  permission  of  Professor  Peirce,  the  Superintendent  of  the  Coast 
Survey,  I  have  been  able  to  incorporate  in  my  Revision  of  the  Echini  the 
Report  on  the  Deep  Sea  Echini  collected  by  Count  Pourtal^s  in  1867-1869, 
while  in  charge  of  the  expeditions  made  for  the  exploration  of  the  Gulf 
Stream  by  the  United  States  Coast  Survey,  in  the  steamers  Corwin  and 
Bibb,  Acting  Master  Robert  Piatt,  U.  S.  N.,  commanding.  As  this  Report 
includes  nearly  all  the  species  found  on  the  eastern  coast  of  the  United 
States,  two  of  the  northern  species  not  actually  found  by  Count  Pourtal6s 
have  been  added  to  the  Report,  to  make  it  as  far  as  possible  a  complete 
picture  of  the  Echini  of  the  Atlantic  coast  of  the  United  States.  This  was 
the  more  advisable,  as,  both  these  species  having  been  very  fully  examined 
in  all  their  earlier  stages  of  growth,  they  were  of  essential  assistance  in  the 
study  of  the  small  Echini  collected  by  Mr.  Pourtales. 

From  the  large  number  of  small-sized  Echini  collected  by  Mr.  Pourtales 
it  became  necessary,  in  order  to  study  them  intelligently,  to  examine  the 
young  of  as  many  species  as  possible,  and  obtain  some  criterion  by  which  to 
determine  this  collection  accurately.  The  results  to  which  this  examination 
led  me  formed  the  basis  of  the  Preliminary  Report,  published  in  the  Museum 
Bulletin,  in  which  was  given,  as  far  as  it  could  be  done  without  figures,  a 
short  resume  of  the  conclusions  to  which  I  have  been  led  by  the  study  of 
these  young,  leaving  for  this  Report  a  detailed  description,  as  well  as 
figures,  of  the  changes  there  mentioned,  which  these  young  undergo.  Some 
of  the  specimens  collected  by  Mr.  Pourtales  are  so  small  that  they  must 
have  absorbed  their  Pluteus  very  recently  before  their  capture.     This  col- 
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lection,  taken  in  connection  with  the  Museum  materials^  gave  the  means  of 
studying  the  changes  due  to  growth  of  the  following  species :  — 

Cidaris  tribuloides.  Toxopneustes  variegatus. 
Dorocidaris  papillata.  ''  pileolus. 

Diadema  setosum.  Hipponoe  esculenta. 

Echinothrix  turcarum.  Echinocjamus  pusillus. 

Arbacia  panctulata.  Echinantbas  rosaceus. 

*'       pustulosa.  Clypeaster  subdepressus. 

Ecbinometra  Van  Brunti.  Ecbinarachnius  parma. 

StroDgyloceDtrotus  Drobachiensis.  Encope  emarginata. 

Echinus  acutus.  Mellita  testudinata. 

**        melo.  "       sexforis. 

'*        norvegicus.  '*       longifissa. 

*'        gracilis.  Fibularia  volva. 

Sphaerechinus  granolaris.  Echinolaropas  depressa. 

Microcjphas  zigzag.  Echinocardium  cordatura. 

Temnopleurus  RejnaudL  Brissus  unicolor. 

TemDCchiDus  maculatus.  Brissopsis  Ijrifera. 

Trigonocidaris  albida.  Agassizia  excentrica. 

I  doubt  if,  without  the  aid  of  the  information  gained  by  the  study  of  these 
young  Echini,  a  satisfactory  report  of  this  collection  could  have  been  made. 
The  changes  some  species  undergo  are  so  great  that  nothing  would  have 
been  more  natural  than  to  place  the  two  extremes  of  the  series  not  only  in 
different  species,  but  often  in  different  genera,  and  even  in  different  families. 
As  a  necessary  consequence,  the  study  of  these  joung,  showing  what  we 
may  consider  differences  due  only  to  growth,  will  lead  to  the  elimination  of 
numerous  species  and  genera,  and  give  us  hereafter  a  much  more  accurate 
basis  in  our  limitation  of  genera,  species,  and  the  higher  subdivisions.  I  shall 
always  consider  myself  fortunate  to  have  had  the  opportunity — thanks  to 
the  liberality  of  the  Superintendent  of  the  Coast  Survey  —  of  examining  this 
collection,  forming  the  most  valuable  addition  to  our  knowledge  of  recent 
Echinoids  since  the  collections  of  the  same  order  made  by  Stimpson  in  the 
Pacific. 

The  changes  in  the  classification  of  the  Echini,  hinted  at  in  the  Preliminary 
Report,  have  been  carried  out  as  far  as  the  recent  Echini  are  concerned,  and 
I  trust  that  the  materials  I  have  succeeded  in  accumulating  will  form  a  more 
correct  standard  than  we  have  had  heretofore  for  the  determination  of  the 
fossil  species.     The  number  of  fossil  genera  has  been  increased  to  such  an 
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extent,  and  they  have  been  based  upon  features  which  are  here  shown  to 
have  so  little  value,  that  before  we  can  make  a  satisfactory  comparison  of 
the  fossil  species  with  those  now  living,  a  thorough  re-examination  of  the 
fossil  Echini  from  our  present  stand-point  is  absolutely  necessary. 

In  order  not  to  duplicate  the  descriptions  of  the  Echini  of  the  eastern 
coast  given  in  this  part  (Part  11.),  I  shall  simply  refer  to  them  in  their  proper 
place  in  the  descriptive  portion  of  the  Revision,  Part  III.  The  characters  of 
the  families  will  be  fully  discussed  there ;  the  genera  mentioned  are,  how- 
ever, described  at  length,  as  their  limits  are  frequently  so  different  from  those 
generally  accepted  that,  unless  this  were  done,  some  confusion  would  natu- 
rally follow.  In  order  to  illustrate  the  species  of  the  Report  as  fully  as 
practicable,  several  of  the  Plates  of  the  descriptive  and  anatomical  parts 
have  been  issued  with  the  present  Report,  as  it  was  foimd  impossible  to  draw 
the  line  distinctly  between  the  plates  belonging  to  the  different  parts  of  the 
Revision  of  the  Echini 


ECHIlSri 


OF  THE 


Eastern  Coast  of  the  United  States. 


DESMOSTICHA. 

Suborder  DesmoBticha  Haeckel,  Entwickel.  Gresch.  1866.   (emend.) 

CIDARIDAE. 

Family  Cidaridae  Mull.  Bau  der  Echln.  1854    (emend.) 

GONIOCIDABIDAE. 

Subfamily  Ooniocidarida  Haeckel,  Entwickel.  Gresch. 

The  subordinal  divisions  usually  adopted  since  their  introduction  by  Albin 
Gras  do  not  seem  satisfactory,  if  tested  by  our  present  information.  In  the 
first  place,  the  whole  classification  is  based  upon  the  separation  of  the  anus 
from  the  abactinal  system.  From  what  the  embryology  of  Echini  has  taught 
us,  the  position  of  the  anus  has  not  the  physiological  importance  attributed 
to  it  by  authors  who  have  so  generally  received  this  classification.  The 
unstable  position  it  occupies  in  the  same  animal  at  different  stages  of  growth 
—  at  one  stage  opening  next  to  the  mouth,  then  on  the  margin,  and  finally 
opening  in  the  central  part  of  the  apical  system  in  the  adult  —  should  make 
us  hesitate  to  adopt  a  single  anatomical  feature  as  our  sole  guide.  In  the 
first  place,  the  order  of  Perischoechinidae,  a  most  natural  one,  is  founded  upon 
characters  derived  from  the  structure  of  the  interambulacral  and  ambulacral 
systems.  The  other  two  suborders,  regular  and  irregular,  usually  recognized, 
can  scarcely  be  called  natural.  The  suborder  of  regular  Echini  is  more  sat- 
isfactory than  the  other,  though,  from  what  I  have  said  in  the  Preliminary 
Report  of  the  Galerites  with  teeth,  I  should  be  inclined  to  add  them  to  the 
suborder  of  the  regular  Echini  (Desmosticha),  as  one  of  its  three  primary 
subdivisions,  which,  as  here  limited,  are  the  Cidaridae,  the  Echinidae  proper, 
and  the  Galerites.     The  suborder  of  "irregular"  Echini,  after  the  with- 
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drawal  of  the  Galerites,  still  contains  the  Clypeastroids.  From  the  structure 
of  the  ambulacral  system,  they  have  some  aflfinity  with  the  Spatangoids ; 
yet  the  presence  of  partitions  and  teeth,  combined  with  petaloid  ambulacra, 
seem  to  constitute  good  subordinal  characters  for  the  Clypeastroids  as  con- 
trasted with  the  Spatangoids  proper,  which  include  all  the  edentate  forms, 
taking  in  also  the  edentate  genera  formerly  placed  among  Galerites,  as  well 
as  the  Cassidulidae,  sometimes  regarded  as  independent  suborders. 


CIDARIS. 

CidariB  Klrin,  1734.    Nat  Disp.  Echin. 

Test  thick,  circular,  turban-shaped ;  actinal  and  abactinal  region  equally 
flattened ;  ambulacra  narrow,  undulating,  having  only  granular  tubercles  ar- 
ranged in  vertical  rows  rarely  more  than  six ;  poriferous  zones  narrow,  form- 
ing  a  single  vertical  row  of  contiguous,  disconnected  poTes.  Interambulacra 
from  three  to  five  tunes  as  broad  as  the  ambulacra,  with  but  two  vertical  rows 
of  primary  tubercles ;  these  are  few  in  number,  rarely  going  beyond  seven  in 
each  vertical  row  in  the  largest  specimens.  They  are  surrounded  by  large 
scrobicular  circles,  either  elliptical  or  circular.  Areola  more  or  less  sunken 
beneath  the  concave  miliary  zone ;  granular  tubercles  occupy  the  whole  of 
the  coronal  plates  between  the  scrobicular  circle;  the  primary  tubercles 
are  perforated  with  a  smooth  base  in  all  recent  specimens. 

The  abactinal  system  is  large,  flat ;  composed  more  or  less  of  pentagonal 
genital  plates,  nearly  uniform  in  size  separated  by  triangular  or  crescent- 
shaped  ocular  plates.  The  anal  system  is  pentagonal,  with  larger  plates  in 
angles  of  pentagon  between  genital  plates. 

The  primary  spines  are  large,  stout,  cylindrical,  club-shaped,  more  or  less 
fluted,  often  surpassing  the  diameter  of  the  test  in  length,  and  the  granula- 
tions assuming  only  a  longitudinal  linear  arrangement 

The  name  Cidaris  dates  back  to  Klein,  but  he  as  well  as  Leske  used 
Cidaris  to  denote  what  corresponds  to  the  Echini  regulares.  The  first  limita- 
tions were  made  by  Lamarck,  and  his  species  of  Cidarites  correspond  to  the 
Cidaridae  of  Miiller  and  Diadematidae  of  Peters.  The  genus  has  been  subse- 
quently modified  by  Gray,  Brandt,  Agassiz,  Desor,  Cotteau,  and  A.  Agassiz. 
For  the  sake  of  convenience,  we  can  separate  into  two  categories  the  spe- 
cies of  Cidaris,  those  with  crenulated  base  and  those  with  a  smooth  base. 
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CidariB  tribuloides 

!  Cidarites  tribuloides  Lamk.  1816.     An.  8.  Vert. 
!  Cidaris  tribuloides  Bl.  1830.     Zooph. 

PI.  F.;  PL  11.  f.  l^S;  PL  IP.f.  13. 

Genital  plates  somewhat  rectangular;  ocular  large,  triangular,  with  rounded 
sides  ;  anal  system  pentagonal ;  larger  plates  adjoining  genital  plates  extend 
little  ways  towards  ocular,  so  as  to  separate  the  genital  plates  but  slightly; 
whole  abactinal  system  covered  with  miliary  tubercles  of  nearly  uniform  size, 
carrying  small,  flat,  short  secondary  spines ;  genital  openings  placed  near  outer 
edge  of  the  plates.  Ambulacral  zone  with  one  outer  row  of  miliary  tuber- 
cles separating  it  from  the  poriferous  zones,  and  four  rows  of  smaller  milia- 
ries, — two  well  defined,  extending  between  them  nearly  the  whole  length  of 
ambulacra,  and  two  exceedingly  irregular  ones  of  still  smaller  tubercles. 
The  two  main  rows  of  interambulacral  tubercles  are  separated  by  a  broad 
median  row  of  miliaries  of  nearly  uniform  size,  slightly  smaller  on  the  me- 
dian line,  the  miliaries  round  the  scrobicular  circle  being  but  slightly  larger. 
The  mamelon  is  small,  with  a  moderate  scrobicular  circle.  In  large  speci- 
mens there  are  three  small  miliary  tubercles  on  each  side  of  the  perforated 
scales  of  the  actinal  membrane. 

The  primary  spines  are  cylindrical,  rather  slender,  sometimes  slightly  ta- 
pering, in  younger  specimens  slightly  swollen  near  the  lower  extremity;  their 
coloration  is  light  brown,  violet  tinged,  often  ringed  with  white  and  brown;  the 
granulation  is  quite  close  and  compact  The  secondary  spines  are  broad,  flat, 
yellowish-green,  tipped  with  brown ;  the  ambulacral  miliary  spines  are  elon- 
gated, of  the  same  color  as  the  secondary  ones,  while  in  the  interambulacral 
zone  they  are  gradually  reduced  to  mere  papillae  in  a  large  part  of  the  zones. 

Lutken  has  adopted  for  the  common  West  India  species  the  name  of 
C.  metnlaria  Lam.,  which  he  compares  carefully  with  Cidaris  tribuloides. 
It  is  evident  from  his  descriptions  that  his  C.  tribuloides  is  the  C.  metnlaria 
Lam.;  he  says  himself  that  he  may  not  have  had  the  true  C.  tribuloides 
Lam.  From  a  direct  comparison  of  the  original  specimens  of  Lamarck  of 
both  these  species  in  the  Jardin  des  Plantes,  there  is  no  doubt  that  the 
C.  tribuloides  of  Lamarck  is  the  common  West  India  species  for  which  the 
name  of  C.  annellata  of  Gray  had  been  adopted  in  the  Preliminary  Report, 
supposing  Gray  to  have  possessed,  as  far  as  could  be  judged  from  his  descrip- 
tionsy  the  common  littoral  species  of  the  Gulf  of  Mexico.  Gray's  originals 
show  that  this  was  a  mistake.     The  locality,  however,  of  his  C.  annellata 
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is  not  correct ;  it  is  undoubtedly  a  Pacific  species.  The  original  of  Lamarck's 
CidarUes  metnlaria  is  from  the  Isle  de  France,  there  are  also  in  the  Jardin 
des  Plantes  specimens  from  the  Red  Sea ;  it  has  an  extensive  range,  occurs 
as  far  as  the  Sandwich  Islands,  is  quite  common  in  the  East  Indian  Archi- 
pelago. The  C.  metnlaria  Lam.  is  also  identical  with  the  species  which 
I  named  Oymnocidaris  minor,  in  the  Museum  Bulletin  (1863).  Not  having, 
at  the  time,  had  the  opportunity  of  examining  series  of  difierent  ages,  I  find 
that  the  differences  which  had  been  considered  as  specific  are  simply  differ- 
ent stages  of  growth. 

In  this  species  of  Cidaris,  as  in  genus  Cidaris  usually,  the  difference  be- 
tween old  and  young  stages  is  almost  entirely  limited  to  the  proportionally 
larger  size  of  the  spines  (P/.  ir.f,  13)  and  the  more  prominent  serrations 
(recalling  Salenia).  The  abactinal  system  early  assumes  the  character  of 
the  adult ;  in  fact,  with  the  exception  of  the  smaller  number  of  coronal  and 
buccal  plates,  the  above  differences  in  the  spines  are  the  only  important 
changes  undergone  in  this  genus. 

Littoral  to  116  fathoms. 

(CIDARIS.)      DOROCIDARIS. 
Dorocidaris  A.  Aoass.  1869.    Bull.  M.  C.  Z.,  I  ct  al. 

This  subgenus  differs  from  Cidaris  proper  by  its  narrow  median  ambula- 
cra ;  in  interambulacral  area,  the  smaller  number  of  primary  tubercles,  with 
a  deep  sunken  scrobicular  area,  the  scrobicular  circle  formed  by  close  granula- 
tion, leaves  the  median  interambulacral  space  more  or  less  sunken  and  bare. 
The  abactinal  area  is  large,  does  not  differ  essentially  from  Cidaris.  The 
spines  of  this  subgenus  are  long,  surpassing  the  diameter  of  the  test,  often 
twice  as  long  as  diameter ;  fluted,  or  with  pointed  granulations  arranged  in 
longitudinal  ridges  or  forming  disconnected  lamella).  Poriferous  zone  nar- 
row, imdulating  with  disconnected  pores. 

Dorocidaris  papillata 

Cidaris  papillata  Leske,  1778.    Klein,  Add. 
!  Dorocidaris  papillata  A.  Ao.  186D.    Bull.  M.  C.  Z.,  I. 

Fl.  I;  PL  IF./.  13-15;  PI  P.;  PI  IP.f,  1^13;  PI  IP  J.  1-5. 

I  had,  in  the  Preliminary  Report,  distinguished  the  specimens  from  Florida 

from  Cidaris  papillata  as  Dorocidaris  abyssicola.     An  examination  of  a  fine 

series  of  Cidaris  papillata  collected  on  the  west  coast  of  Norway  by  Dr.^Sars, 

in  the  Shetland  Islands,  and  in  sundry  localities  extending  from  Cape  Wrath, 
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to  Cape  Sagras  collected  by  the  Porcupine  Expedition,  anS  which  I  owe 
to  Prof.  Wyville  Thomson,  shows  such  astonishing  variation  in  the  propor- 
tions of  the  coronal  plates,  the  length  and  thickness  of  the  spines,  the  posi- 
tion and  size  of  the  genital  openings,  the  size  of  the  anal  system,  of  the  ocular 
plates,  that  the  differences  I  had  supposed  to  be  specific  between  C.  papillata 
and  D.  abyssicola  can  only  be  considered  as  amounting  to  individual  vari- 
ations. The  difficulty  of  distinguishing  the  Mediterranean  C.  hystrix  from 
the  northern  C.  papillata  had  already  suggested  their  probable  identity,  and 
now  that  we  have  the  fine  series  of  the  Porcupine  Expedition,  we  can  hardly 
hesitate  to  unite  as  one  species  Cidaris  papillata,  hystrix,  abyssicola,  and 
affinis  (or  Stokesii) ;  the  latter  being  the  name  given  to  Mediterranean  speci- 
mens having  comparatively  shorter  and  more  distinctly  serrated  spines  than 
is  the  case  in  specimens  where  the  fluting  of  the  spines  becomes  more  promi- 
nent, accompanied  also  by  more  slender  papillae,  features'  which  are  repeated 
in  the  individual  variations  of  specimens  of  one  and  the  same  locality  in 
the  fine  series  of  the  Porcupine  Expedition  collections.  It  is  true  that  the 
color  given  by  Philippi  and  Sars  of  C.  affinis  as  brilliant  vermilion  is  very 
different  from  the  color  of  the  Florida  specimens,  which  Mr.  Pourtal6s  informs 
me  are  when  alive  more  or  less  straw  color,  with  a  tendency  to  a  dull  green- 
ish-brown color,  quite  well  developed  in  some  of  the  specimens ;  but  as  color 
forms  such  au  unimportant  feature  in  the  specific  characters  of  Echini,  much 
stress  cannot  be  laid  upon  this  point. 

Median  interambulacral  space  sunken,  vertical  suture  of  plates  distinctly 
marked,  edged  by  narrow  bare  space ;  three  to  four  concentric  rows  of  sec- 
ondary tubercles,  but  slightly  smaller  than  those  of  the  scrobicular  circle, 
extend  towards  median  line  from  scrobicular  circle.  Scrobicular  area  sunken, 
elliptical.  Mamelon  small,  prominent ;  mammary  boss  small,  indistinct  Broad 
zone  of  secondary  and  miliaries  separating  the  poriferous  zone,  the  secondary 
tubercles  arranged  in  irregular  radiating  rows,  separated  by  slightly  marked 
furrows.  In  the  median  ambulacral  region  the  two  inner  vertical  rows  of 
secondary  tubercles  are  near  the  middle  and  but  little  smaller  than  the  ex- 
ternal rows.  Spines  long,  fluted,  scarcely  tapering,  often  equal  in  length 
to  twice  the  diameter  of  the  test  From  twelve  to  eighteen  longitudinal  fur- 
rows on  spines,  frequently  forming  lamellaB,  or  simply  ridges  with  interstitial 
space  fully  grown  up ;  collar  of  spine  short,  milled  ring  prominent. 

Abactinal  system  sparsely  covered  with  miliaries  in  central  part  of  plates, 
leaving  edges  bare,  well  marked  by  a  wavy  double  line  of  small  tubercles. 
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Anal  system  pentagonal,  with  a  more  or  less  pointed  plate  extending  be- 
tween the  genital  plates  to  ocular  plates,  genital  plates  rectangular  with 
truncated  edges,  genital  opening  large,  placed  one  tliird  diameter  of  plate 
from  outer  edge,  ocular  plates  heart-shaped,  ocular  opening  distinct.  Am- 
bulacral  papillse  long,  slender ;  interambulacral  much  curved  and  stouter. 

In  younger  specimens  the  sutures  are  not  so  prominent,  the  stellar  shape 
of  the  anal  system  not  so  marked.* 

There  are  considerable  differences  in  the  external  appearance  of  specimens 
collected  at  different  points.  A  lot  of  specimens  dredged  off  Carysfort  Reef, 
at  a  depth  of  sixty  fathoms,  at  first  sight  presents  such  striking  contrast  to  the 
bulk  of  the  specimens,  that  it  was  catalogued  as  a  distinct  species.  Instead 
of  the  long  smooth  spines,  perfectly  white,  which  was  characteristic  of  all 
the  specimens  (except  quite  small  ones)  thus  far  collected,  they  have  long 
slender  spines,  not  so  stout  in  proportion  to  the  diameter  of  test  as  when 
ridges  are  worn  out,  with  very  distinct  and  prominent  longitudinal  rows  of 
serrations,  but  the  base  of  the  spine  and  the  milled  ring  have  the  same 
character  as  the  other  spines.  There  is,  however,  round  the  abactinal  sys- 
tem a  circle  of  younger  spines,  which  are  not  serrated,  but  are,  on  the  con- 
trary, somewhat  stouter  than  others,  short  and  smooth,  having  the  same 
structure  as  the  spines  of  specimens  where  all  are  smooth,  or  nearly  so.  The 
specimens  with  these  slender  primary  spines  also  have  secondary  spines 
round  the  primary  tubercles  of  much  greater  fineness.  The  coronal  plates 
are  more  numerous  in  the  specimens  with  finer  serrated  spines,  but  not 
more  so  than  we  find  in  many  of  the  younger  specimens,  where  the  spines 
are  smooth.  Had  it  not  been  for  some  specimens  collected  in  forty  fathoms 
near  Carysfort  Reef,  I  should  have  considered  these  differences  of  sufficient 
value  to  be  specific ;  but  several  fine  specimens  possessing  half-striated,  half- 

*  The  measurements  are  given  in  millimetres,  the  abactinal  system  is  measured  from  the  eztremitjr  of 
the  genital  plate  carrying  madreporic  body  to  the  outer  edge  of  the  opposite  ocular  plate.  The  actinal  sjta- 
tem  is  measured  from  the  median  interambulacral  line  to  the  opposite  median  ambulacral  space.  The 
Itngth  of  the  anal  system  and  of  the  spines  when  given  is  always  the  greatest  length.  The  number  of 
coronal  plates  given  is  the  number  of  the  interambulacral  plates  carrying  the  primary  tubercles. 
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From  forty  to  two  hundred  and  seventy  fathoms. 


DOROCIDARIS  PAPILLATA.  257 

serrated  spines,  and  specimens  possessing  thicker  smooth  spines,  fine  sec- 
ondary  spines  seemed  to  leave  no  differences  of  any  value.  The  abactinal 
system  identical  in  the  two  forms.  These  differences  in  the  spines  are 
probably  the  result  of  wear,  for  the  young  of  both  the  varieties  are 
identical  In  one  case  the  serration  becomes  worn,  stimulating  the  growth 
of  the  spines,  as  is  the  case  also  in  Heterocentrotus,  where  broken  or 
bruised  spines  frequently  exceed  in  size  the  spines  which  have  grown 
normally.  As  far  as  I  have  observed,  in  the  genus  Cidaris  the  spines 
seem  to  vary  but  little  in  one  and  the  same  species,  excepting  those 
modifications  which  are  due  to  the  very  variable  size  of  the  spines  upon 
different  parts  of  the  test;  but  they  are  all  after  one  pattern;  the  spines 
round  the  actinostorae  being  the  only  ones  which,  owing  to  the  constant 
wear,  are  liable  to  be  worn  out  of  their  regular  pattern.  Such  is  at 
least  the  case  in  Cidaris  tribuloides,  metularia;  P.  imperialis,  baculosa,  gi- 
gantea;  Goniocidaris  geranioides,  S.  bispinosa. 

The  tubercles  are  not  perforated  in  small  specimens,  and  it  is  only  long 
after  all  the  specific  characters  {PL  II\  f.  8)  are  well  developed,  that  the 
perforation  appears,  showing  that  too  great  value  ought  not  to  be  attached 
to  this  character.  The  function  of  this  perforation  will  only  be  satisfactorily 
settled  from  an  examination  of  living  specimens. 

The  mode  of  growth  of  the  buccal  plates  of  the  Cidaridae  is  totally  im- 
like  that  of  all  the  other  Echinidae,  with  the  exception,  probably,  of  Asthe- 
nosoma.  These  plates  perform  the  part  of  ambulacral  and  mterambulacral 
plates,  and  appear  near  the  test  at  first,  forming  in  full-grown  specimens 
rows  made  up  of  more  than  two  plates,  as  in  the  Palaechinidae,  suggesting 
that  the  test  of  Palaechinidae  must  have  been  made  up  of  plates  homologous 
to  the  buccal  plates  of  Cidaris.  The  test,  of  course,  would  then  have  been 
capable  of  considerable  compression  and  change  of  outline,  as  is  the  case  in 
Astropyga  and  Asthenosoma.  This  similarity  is  very  striking  in  young 
Cidaridae,  where  the  number  of  coronal  plates  is  small,  and  when  the  young 
Sea-urchin  seems  to  consist  almost  entirely  of  an  abactinal  and  an  actinal 
system,  separated  by  a  narrow  band  of  coronal  plates.  Let  this  narrow 
band  of  coronal  plates  disappear  entirely,  and  the  buccal  plates  take  a  corre- 
spondingly great  development,  and  we  have  a  Palaechinus  made  up  of  smaU 
ambulacral  and  interambulacral  plates  consisting  of  several  rows,  and  con- 
tinuous from  the  teeth  to  the  abactinal  system,  similar  to  that  discovered  by 
Meek  and  Worthen,  the  whole  test  surmounted  by  short  spines,  articulating 
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upon  a  more  or  less  distinct  mamelon.  The  structural  features  of  the  buccal 
membrane  of  rji^pirlap-  of  the  teeth  and  of  the  poriferous  zone,  appear  to 
entitle  them  to  a  higher  rank  than  that  of  a  family,  in  the  suborder  of  Echi- 
noids,  intermediate  between  the  Palaechinidae  and  Echinidae  proper. 


Subfamily  Salenidae  Aqass.  1838.    Mon.  £ch.  Saldnies.  (emend.) 


SALENIA. 

Salenia  Gray,  1825.    Ann.  FhiL 

Small  Echini,  remarkable  for  the  extraordinary  development  of  the  abac- 
tinal  system,  the  connection  of  one  (large  subanal  plate)  of  the  anal  plates 
with  the  genital  plates,  the  other  anal  plates  very  small,  the  sutures  of  the 
abactinal  plates  more  or  less  pitted,  the  madreporic  body  quite  indistinct. 
Interambulacral  areas  broad,  coronal  plates  few  in  number,  tubercles  in  ten 
principal  rows,  imperforate,  distinctly  crenulated,  median  interambulacral 
occupied  by  vertical  rows  of  small  secondaries,  carrying  different  kinds  of 
spines  (papilliform)  from  those  of  the  primaries,  the  abactinal  part  of  am- 
bulacra having  similar  spines.  Primary  spines  large,  of  various  shapes. 
Poriferous  zones  narrow,  pores  arranged  in  single  vertical  pairs.  Buccal 
membrane  imbricated,  but  ambulacra  not  extending  through  the  buccal 
plates,  as  in  Cidaridae  and  some  Diadematidae. 

The  structure  of  the  abactinal  system  in  young  Echini  explains  most  unex- 
pectedly the  homology  of  the  subanal  plate  of  Salenidae,  which  has  been  such 
a  puzzle  to  Echinologists.  In  the  first  place,  I  must  reiterate  that  the  posi- 
tion of  the  anal  system  within  the  abactinal  system  is  not  one  which  can 
be  defined  geometrically  by  any  axis  we  can  draw,  nor  does  it  hold  any 
organic  connection  with  the  general  structure  of  Echini;  the  madreporic 
body  alone,  in  Echini  proper,  giving  us  the  key  to  the  position  of  an  axis 
which  is  most  intimately  connected  with  the  structure  of  the  Sea-urchin.  The 
genital  plates  are  not  equally  developed :  in  some  genera  the  ocular  plates 
occupy  an  intermediate  position  between  genital  plates  of  apparently  the  same 
size ;  but  in  others  the  posterior  genital  plates  are  somewhat  less  developed, 
and  the  ocular  plates  are  thus  placed  in  direct  contact  with  the  anal  system. 
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in  which  case  the  anal  system  appears  pushed  back  posteriorly  as  in  Salenia, 
owing  to  the  original  spiral  condition  of  the  Sea-urchin,  which  continues  to 
affect  the  growth  during  the  whole  time  of  its  existence  (see  figs,  of  young 
Cidaris) ;  the  abactinal  system  sometimes  shows  very  plainly  the  spiral  mode 
of  growth  by  not  being  perfectly  symmetrical,  that  is,  the  plates  on  the  two 
sides  of  the  longitudinal  axis  are  not  equal  in  size  ;  this  is  particularly  the  case 
in  some  species  of  Salenia.  The  structure  of  the  abactinal  system  of  our  liv- 
ing species,  Salenia  varispina,  fully  corroborates  the  view  taken  of  the  proper 
homology  of  the  subanal  plate  of  the  Salenidae.  The  analysis  of  the  abactinal 
system  of  a  living  Salenia  here  described  shows  that  the  subanal  plate  is  the 
homologue  of  the  first-formed  anal  plate  of  young  Echini  (which  in  many 
cases  remains  decidedly  larger  even  in  older  stages,  Salmacis,  Temnechinus, 
Trigonocidaris),  and  shows  that  the  abactinal  system  of  Salenia  is  entirely 
homologous  with  the  abactinal  system  of  the  other  Echinoids,  the  original, 
first-formed  plate  only  retaining  a  greater  preponderance  than  has  been  thus 
far  noticed  in  other  genera.  Add  now  to  this  eccentric  position  of  the  anal 
system  the  presence  of  a  large  plate  covering  (as  in  young  Echini)  nearly  the 
whole  of  the  anal  system,  and  we  have  then  the  remainder  of  the  anal  system 
covered  by  excessively  small  plates  (as  in  young  Echini),  lost,  of  course,  in 
the  fossil  Salenidae  thus  far  found.  This  shows  that  the  subanal  plates  have 
no  special  function,  are  not  special  plates  found  in  the  group  of  Salenidae 
alone,  but  are  simply  an  embryonic  feature  retained  in  the  adult, —  as  is  the 
case  in  other  genera,  where,  instead  of  one  plate,  we  may  have  several 
(Arbacia,  etc.),  —  so  that  this  subanal  plate  is  simply  a  part  of  the  plates  cov- 
ering the  anal  system,  and  has  nothing  to  do  in  the  apical  system  with  the 
genital  and  ocular  plates ;  although  from  its  size  it  appears  (as  in  young 
Echini)  to  be  a  most  prominent  feature,  and  to  form  part  of  the  genital 
plates  in  the  abactinal  system.  This  so-called  subanal  plate  is  readily  recog- 
nized as  such  in  Temnechinus  (see  PI  Vlll.f.  5),  while  even  in  genera  in 
which  the  existence  of  the  subanal  plate  has  never  been  claimed  (Temno- 
pleurus,  Salmacis),  we  find  that  in  the  oldest  specimens  of  some  of  the  species, 
this  first  plate,  which  at  first  covered  the  whole  anal  system,  always  retains 
a  marked  predominance,  and  can  readily  be  distinguished  from  the  others, 
subsequently  added  to  cover  the  increasing  size  of  the  anal  system. 

The  remaining  part  of  the  anal  system  was,  in  the  fossil  species,  undoubt- 
edly covered  by  small  plates,  as  in  the  living  species ;  and  that  this  was  the 
probable  structure  of  the  anal  system  is  shown  by  Wright,  who  has  figured 
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the  abactinal  system  of  Acrocidaris,  and  removed  the  genus  to  Salenidae  on 
account  of  the  presence  of  a  subanal  plate.  This  feature,  which  seemed  so 
characteristic  of  a  small  group  of  Echini,  is  one  which  alone  has  no  primary 
systematic  value,  so  that  we  must,  I  think,  hereafter  consider  the  Salenidae 
simply  as  a  subfamily  of  Cidaridae,  as  the  description  of  the  species  dredged 
in  Florida  by  Mr.  Pourtales  will  clearly  show. 

The  mere  presence  or  absence  of  this  so-called  subanal  plate  cannot  be  of 
itself  suflBcient  grounds  for  uniting  with  the  Salenidae  such  forms  as  Acrosa- 
lenia,  any  more  than  the  presence  of  four  anal  plates  in  Parasalenia  removes, 
it  from  Echinometradae  to  place  it  among  the  Echinocidaridae.  I  am  in- 
clined to  doubt,  therefore,  the  propriety  of  placing  Acrosalenia,  as  limited 
by  Cotteau,  among  the  Salenidae  ;  and  to  question  the  wisdom  of  removing 
Goniopygus  from  it,  as  it  evidently  had,  like  Salenia,  the  interambulacral 
granules  carrying  the  second  kind  of  club-shaped  spines  observed  in  Salenia, 
as  well  as  the  sutural  impressions  of  the  abactinal  system  which  are  wanting 
in  true  Acrosalenia.  Nor  do  the  spines,  as  far  as  they  are  known,  warrant 
such  an  approximation.  The  genera  of  Salenidae  have  evidently  been  too 
much  multiplied.  The  single  character  of  the  position  of  the  anus  separating 
Peltastes  from  Salenia  is  not,  according  to  analogy,  of  any  generic  value ;  it 
may  be  a  convenient  section  of  Salenia,  but  even  that  is  doubtful,  to  judge 
merely  from  the  position  of  the  anus,  which  may  be  very  considerably  to  one 
side  or  the  other,  as  in  young  Echini ;  this  seems  to  support  the  view  taken  by 
Forbes,  of  the  identity  of  Salenia,  Peltastes,  and,  as  Cotteau  has  shown,  also  of 
the  identity  of  Salenia  and  Hyposalenia.  When  we  know  something  more  than 
we  now  do  of  the  spines  of  Salenidae,  the  identity  of  these  genera  may  be 
provied  more  conclusively.  The  spines  of  Goniopygus  thus  far  discovered  show 
an  analogy  to  those  of  our  Salenia ;  they  evidently  had  small  curved  spines,  but 
the  larger  spines  were  more  or  less  club-shaped  and  ribbed  at  the  extremity. 

Having  adopted  the  view  taken  by  Forbes  of  the  affinity  of  these  genera, 
borne  out  by  the  shifting  position  of  the  anus  in  the  anal  system  of  Echini- 
dae,  I  have  no  grounds  left  for  separating,  as  I  formerly  did,  this  species  as 
an  independent  genus  from  Salenia,  with  which  I  therefore  now  imite  it  From 
what  has  been  said  I  can  see  no  reason  for  finding  in  Salenidae  something 
analogous  to  the  exclusion  of  the  anal  system  from  the  abactinal  system  in  the 
irregular  Echini ;  on  the  contrary,  I  am  led  to  consider  the  conditions  there 
prevalent  as  eminently  embryonic,  and  to  retain,  very  nearly  as  it  had  been 
done  by  Agassiz,  the  limitation  of  the  family  and  its  position  as  intermediate 
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between  the  Cidaridae  and  the  Echinidae,  forming  a  connecting  link  between 
them,  combining  many  features  of  the  Cidaridae  proper  with  true  features  of 
the  Echinidae,  and  to  consider  it  as  a  subfamily  of  the  Cidaridae.  The  absence 
of  the  continuation  of  the  ambulacral  tubes  through  the  imbricated  scales  of  the 
actinal  membrane  is  not  an  objection  to  placing  them  among  the  Cidaridae,  as 
we  find  in  the  Diadematidae  similar  differences  (Diadema  and  Asthenosoma. 

Salenia  varispina. 

!  Salenocidaris  variBpina  A.  Agas8.'1869.    Bull.  M.  C.  Z.,  L 
1  Salenia  varispina  A  Agass.  1872.    Rev.  Ecb.,  Pt.  I. 

PL  III/.  8-11 

The  general  appearance  of  this  Salenia  {PL  HI./.  8)  is  that  of  a  young 
Dorocidaris  papillata.  The  primary  spines  are  enormous,  twice  the  diameter 
of  the  test  in  length,  of  a  brilliant  white  color,  and  of  all  shapes.  Some  of 
them  are  uniformly  tapering,  others  swelling  at  about  one  third  the  distance 
from  the  base,  others  flattened  and  curved,  but  all  finely  longitudinally 
striated  and  loosely  covered  with  sharp  spines,  irregularly  arranged  along  the 
body  of  the  spines.  The  secondary  spines,  as  well  as  the  greater  number  of 
the  spines  of  the  ambulacra,  as  far  as  the  ambitus,  are  short,  club-shaped, 
sometimes  curved  and  flattened,  longitudinally  striated  with  slight  serrations. 
These  short  spines  give  to  the  median  interambulacral  {PL  III.  f.  12)  and 
ambulacral  {PL  III.  /.  H)  zones  the  aspect  of  the  corresponding  zones  of 
Cidaris ;  but  they  are  not,  as  in  Cidaris,  arranged  in  a  circle  roimd  the  base 
of  the  primary  spines.  These  small  spines,  as  well  as  the  whole  abactinal 
area,  are  covered  with  prominent,  dark  violet  pigment  cells,  standing  in 
striking  contrast  to  the  white  primary  spines.  The  abactinal  system  has 
the  structure  of  that  of  Salenia^  but  the  position  of  the  anal  system  is  that 
of  Hyposalenia.  The  imbricated  buccal  membrane  is  covered  thickly  with 
plates  arranged  somewhat  as  they  are  in  EcMmcidam  ;  the  ten  buccal  plates, 
placed  half-way  between  test  and  teeth,  are  sparingly  covered  by  pedicellariae.* 
The  primary  tubercles  of  the  interambulacral  area  are  large,  arranged  in  two 
vertical  rows  in  the  two  areas ;  those  of  the  ambulacral  area  are  smaller 
{PL  III.  /•  10\  and  diminish  rapidly  towards  the  abactinal  pole ;  the  median 
interambulacral  space  is  occupied  by  two  vertical  rows  of  small  secondary 
tubercles.  The  primary  tubercles  of  both  areas  are  imperforate,  but  dis- 
tinctly crenulated.  Near  the  actinostome  the  ambulacra  flare  slightly,  some- 
what as  in  Hemicidaris.     The  pores  are  small,  placed  in  pairs  far  apart^  one 

*  I  could  find  no  pedicellarise  upon  the  test  of  the  single  indiridual  collected. 
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above  the  other,  so  that  there  seems  to  be,  as  far  as  I  could  see,  but  a 
single  pair  of  pores  for  each  ambulacral  plate,  though  near  the  mouth  they 
are  somewhat  closer,  differing  in  this  respect  totally  from  the  structure  of  the 
poriferous  zone  of  any  other  fossil  ScUenia  with  which  I  am  acquainted ;  for 
in  all  of  them  we  have  a  large  number  of  ambulacral  plates  with  the  pores 
closed  together.  As  in  Salema,  the  indentations  of  the  actinostome  are  very 
slight  {PL  III.  /.  S).  The  abactinal  system  covers  nearly  the  whole  of  the 
abactinal  part  of  the  test;  the  anal  system  is  eccentric  {PL  III./.  1.)  There 
is  a  marked  difference  in  the  size  of  the  genital  plates,  the  three  posterior 
ones  being  much  larger  than  the^  two  anterior  ones  ;  the  reverse  is  the  case 
of  the  ocular  plates.  In  the  largest  genital  plate  there  is  a  trace  of  the  mad- 
reporic  body,  corresponding  to  the  position  of  the  axis  assigned  to  it  by 
Forbes,  Miiller,  and  Wright,  which  cuts  the  symmetrical  axis  of  the  sub- 
anal  plate  at  an  angle ;  this  Ls  the  case  also  with  the  angle  made  by  the  axis 
of  the  madreporic  body  and  the  first  anal  plate  of  young  Echini ;  the  position 
of  the  axis  passing  through  the  anal  plate  has  no  definite  relation  to  the 
madreporic  body.  The  anal  opening  is  covered  by  small  plates,  as  in  other 
Echini  {PL  III.  /.  11).  The  whole  abactinal  system  is  studded  with  embry- 
onic spines  {PL  III  /.  iJ),  which  are  longest  along  the  exterior  edge  of  the 
abactinal  system,  thus  separating  it  most  distinctly  from  the  test.  The 
sutures  between  the  plates  are  sharply  cut  with  deep  pits  at  the  angles  of 
junction  of  the  genital  and^subanal  plate,  and  of  the  ocular  and  genital 
plates.  The  three  larger  genital  plates  have  also  pits  in  the  middle  of  their 
line  of  junction  with  the  subanal  plate.  The  genital  openings  are  large, 
placed  in  the  middle  of  the  plates. 

Off  Double  Head  Shot  Key,  315  fathoms. 
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ARBACIADAE. 

Family  Arbaoiadae,  Gray,  1855.    Proc.  Zool.  Soc.  London. 

ARBACIA. 

Arbacia  Gray,  1835.    Pixx;.  Zool.  Soc.  London. 

Test  thick,  moderately  large,  subeonical,  actinal  surface  flattened.  Ambu- 
lacral  areas  narrow,  poriferous  zone  exceedingly  narrow  above  ambitus,  com- 
posed of  simple  vertical  pairs,  but  becomes  greatly  petaloid  owing  to  flattening 
of  test  near  actinostome.  Tubercles  of  uniform  size,  neither  perforated  nor 
crenulated,  forming  two  irregular  vertical  rows,  in  the  ambulacral  zone,  and 
from  four  to  twelve  in  the  interambulacra,  arranged  at  same  time  in  more 
or  less  regular  horizontal  and  vertical  rows.  Actinostome  large,  no  deep 
cuts,  but  very  prominent  ambulacral  lips.  Auricles  disconnected,  teeth  like 
those  of  Diadematidae  and  Cidaridae.  Anal  system  composed  of  four  large 
plates.  The  bare  space  of  median  interambulacral  space  is  due  to  the  resorp- 
tion  of  the  large  tubercles,  changed  into  a  coarse  granulation  which  is  crowded 
with  pedicellaria  along  the  ambulacral  area.  Spines  stout,  long,  often  spath- 
iform,  having  a  peculiar  internal  structure  partly  resembling  that  of  Cida- 
ridae.    Buccal  membrane  bare. 

Arbacia  pnnctnlata 

I  Echinus  pnnctalatns  Lamk.  1816.    Ann.  8.  Vert. 

!  Arbacia  puncttUcUa  Gray,  1835.    Proc.  Zool.  Soc.  London. 

Fl.  11./.  4  ;  PI  V.f.  1--18. 

The  species  of  Arbacia  have  been  too  much  multiplied,  owing  to  the  pre- 
dominance given  to  characters  which  are  now  known  to  be  either  due  to 
differences  of  age  or  to  very  variable  features.  The  character  of  the  abac- 
tinal  system,  the  number  of  coronal  plates,  with  the  mode  of  arrange- 
ment of  the  interambulacral  tubercles,  as  well  as  the  proportions  of  the 
actinostome,  furnish  us  with  characters  by  which  we  can  readily  distin- 
guish the  species  enumerated  in  this  Revision.  The  two  species  found 
in  the  Atlantic  are  easily  distinguished  by  the  great  diflTerence  in  size  of  the 
abactinal  system,  the  genital  plates  forming  in  A.  pimctulata  a  large  promi- 
nent pentagon ;  the  ocular  plates  are  small  and  frequently  reach  the  anal 
system,  though  usually  they  are  excluded  from  it;  the  coronal  plates  are 
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high,  the  tubercles  of  the  interambulacral  space  distant,  separated  by  crowded 
miliaries,  rarely  forming  at  ambitus  more  than  three  rows  on  each  side  of  the 
median  line,  of  which  usually  but  one  row  reaches  the  apex ;  though  in  the 
specimens  from  the  northern  localities  we  frequently  have  two  and  even  three 
of  the  vertical  rows  encroaching  upon  the  bare  areas  reaching  well  towards 
the  abactinal  region.  The  spines  are  long,  moderately  stout^  frequently 
exceeding  in  length  the  diameter  of  the  test. 

The  color,  when  alive,  varies  greatly ;  from  a  deep  violet,  almost  black,  to  a 
straw-color,  or  spines  tipped  with  violet-brown;  dry,  denuded  tests  are  usually 
grayish,  with  more  or  less  pinkish  tint  near  apex,  or  light  greenish-gray;  the 
poriferous  zones  being  in  each  case  of  darker  tint  than  test. 

Nomber  of  ( Inter-       Number  of  Diameter  of  Diameter  r.Mi««ii /i# 

amb.)  Primary       Vertical  Rows  Abactinal  ofAcUnal  Height  Diameter.  ^^m 

Tubercles.  (interamb.).  8/st«n.  System.  opuM. 

16  7  13.4  28.5  29.  47.5 

15  7  12.  22.2  28.5  44.8  86 

12  5  8.9  18.  18.7  82.3  29 

10  4  7.  11.8  12.  21.  28 

MiiUer  was  the  first  to  call  attention  to  the  difference  in  the  tentacles  of 
the  abactinal  part  of  the  ambulacral  system  of  this  genus.  They  are  pointed, 
as  in  Diadema,  having  no  sucking  disk,  and  when  fully  expanded  (as  in 
PI  V.  /.  Ij  2 J  3)  give  to  the  Sea-urchin  a  very  striking  appearance,  forming 
tufts  extending  far  beyond  the  spines  of  that  part  of  the  test.  These  pointed 
tentacles  are  flattened  in  one  direction  {PI  V.  f.  6j  7,  *),  they  are  capable  of 
enormous  expansion  {PL  V.f.  3\  but  do  not  appear  to  act  as  rapidly  as  those 
provided  with  suckers,  which  contract  at  least  contact,  while  the  pointed 
tentacles  can  be  considerably  disturbed  before  they  are  drawn  in. 

The  mode  of  moving  of  Arbacia  is  quite  different  from  that  of  our 
common  Strongylocentrotus ;  instead  of  slowly  dragging  itself  along  by 
means  of  the  suckers  of  the  actinal  surface,  it  makes  free  use  of  its  spines, 
and  by  a  sort  of  tilting  motion  advances  quite  rapidly.  The  spathiform 
shape  of  the  spines  around  the  actinostome  in  species  of  this  genus  is  un- 
doubtedly due  to  the  wear  and  tear  produced  by  this  means  of  locomotion,* 
which  enables  them  to  travel  quite  rapidly  over  the  ground,  though  the 
slower  mode  of  propulsion  by  means  of  the  sucking  tentacles  of  the  actino- 
stome is  not  unfrequently  employed  by  them  when  climbing. 

*  There  is  formed  a  sort  of  cap  at  the  extremity  of  the  actinal  spines,  found  in  all  the  species  of 
Arbacia,  which  Dcsmoulins  has  figured  for  several  species  in  the  Actes  de  la  Soc.  Linn,  de  Bordeaux 
for  1870,  and  which  is  replaced  as  fast  as  worn  out. 
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The  South  Carolina  specimeDs  are  usually  brick-red  color  in  the  bare  inter- 
ambulacral  spaces  with  darker  sutures,  the  spines  are  tipped  of  same  color, 
but  fade  gradually  towards  base  into  a  light-colored  violet,  or  even  pale 
yellow.  The  tentacles  are  yellowish-white ;  the  few  pedicellariaB  found  upon 
test  (upper  part)  are  of  a  dull  white  color. 

In  the  youngest  Arbaciadae  observed,  we  have  already  four  anal  plates 
(PL  V.  f.  9).  The  abactinal  system  of  very  young  specimens  is  remarkably 
prominent,  occupying  more  than  one  half  the  abactinal  part  of  the  test 
{PI.  V.f.  11.)  The  whole  abactinal  part  of  the  test  is  deeply  pitted,  Trigo- 
nocidaris-like  {PI  V.  f.  11) ;  the  rudimentary  tubercles,  covering  a  part  of 
the  abactinal  part  of  the  test,  are  connected  by  ridges  {PI.  V.  f.  ll)^  which 
are  gradually  resorbed  and  reduced  to  the  granulation  found  upon  the  coro- 
nal plates  of  this  genus.  The  primary  tubercles  are  at  first  limited  to  the 
ambitus,  surmounted  by  short  stout  lanceolate  spines,  Podophora-like  {PL  V. 
f.  9\  gradually  becoming  more  slender  and  proportionally  longer  with  in- 
creasing age  {PL  V.f.  12 J 13, 17\  —  the  opposite  of  what  takes  place  in  Stron- 
gylocentrotus,  Cidaris,  and  most  young  Echini.  The  rudimentary  spines 
are  not  seated  upon  tubercles;  they  are  club-shaped,  somewhat  similar  in 
shape  to  those  of  Podocidaris.  The  poriferous  zone  has  in  the  earliest 
stages  the  structure  found  in  the  adult,  only  it  does  not  widen  at  the  acti- 
nostome  {PL  V.f.  15).  The  ratio  of  the  actinostome  to  test  does  not  vary 
greatly  in  diflferent  stages  of  youth ;  the  edge  of  the  actinal  system  forming 
the  groove  of  the  gills  is  turned  back  but  slightly  in  young,  the  lips  taking 
the  place  of  cuts  becoming  more  prominent  with  increasing  age.  The  sepa- 
ration of  Agaritas  and  Tetrapygns  to  represent  the  groups  with  bare  or 
crowded  interambulacra  is  not  natural,  depending  upon  the  greater  or  less 
resorption  of  the  rudimentary  tubercles  formed  in  the  earlier  stages.  It  is 
very  common  to  find  young  of  Arbacia  punctulata  which  would  pass  for 
yoimg  of  Tetrapygus,  and  young  Arbacia  pustulosa  which  would  pass  for 
young  Agaritea  Owing  to  the  independent  growth  of  the  plates  of  the 
poriferous  zone,  we  have  either  three  or  four  pairs  of  pores  for  each  ambula- 
cral  plate ;  the  same  is  the  case  with  other  Oligoporidae,  as  limited  by  Desor, 
showing  that  the  division  he  has  made,  convenient  though  it  is  as  a  key  for 
the  easier  grouping  of  genera,  is  yet  not  strictly  reliable,  the  mode  of 
growth  of  many  Polyporidae  showing  in  their  young  stages  that  they  have 
but  a  small  number  of  pores  for  each  ambulacral  plate,  which  places  them 
among  the  Oligoporidae ;  but,  owing  to  the  independent  growth  of  the  plates 
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of  the  poriferous  zone  in  older  stages,  they  seem  to  belong  to  the  Poly- 
poridae. 

The  changes  which  the  tubercles  undergo  in  their  growth  are  very 
marked ;  it  constantly  happens  that  primary  tubercles,  in  way  of  formation, 
become  resorbed  by  the  rapid  growth  of  the  test;  at  least,  I  can  account 
for  the  variation  of  the  abactinal  part  of  the  interambulacral  areas  in  no 
other  way  (compare  /.  i^,  16^  18y  PL  V.).  Young  specimens  of  such  allied 
species  as  A.  punctulata  and  A.  pustulosa  can  readily  be  recognized  by  the 
differences  of  the  abactinal  system,  which  is  quite  pentagonal  in  young  spe- 
cimens of  A.  pustulosa  {PL  V.  f.  19 j  W\  while  the  position  of  the  ocular 
plates  relatively  to  the  genital  plates  presents  in  this  system  a  totally  differ- 
ent appearance  from  A.  punctulata  {PI  V.  f.  Hy  18)y  where  the  ocular  plates 
project  beyond  the  line  of  the  genital  plates. 

The  variations  which  occur  at  different  stages  of  growth  of  this  species 
show  how  difficult  it  must  be  to  distinguish  the  various  species  which  have 
been  described  at  different  times,  many  of  which  undoubtedly  rest  upon  no 
more  substantial  basis  than  variations  due  to  peculiarities  of  young  stages 
which  have  been  more  or  less  persistent.  The  adult  (when  examining  a 
large  series)  shows  no  less  liability  to  variation  in  the  height  of  the  coronal 
plates,  the  size  of  the  tubercles,  their  number  upon  the  sides  of  the  test,  and 
the  relative  number  of  the  larger  and  smaller  tubercles,  as  well  as  the  spines 
they  carry;  the  sculpture  even  of  the  plates  of  the  abactinal  system,  and 
their  shape  and  size,  being  subject  to  considerable  variation. 

The  specimens  collected  by  Mr.  Pourtales  seem  to  show  conclusively  that 
the  species  distinguished  as  E.  Davisii  in  the  second  number  of  the  Museum 
Bulletin  is  only  a  local  variety.  Allied  species  of  Arbaciadae  are  diffi- 
cult to  distinguish;  and  the  characters  by  which  E.  Davisii  was  separated 
from  A.  punctulata  are  found,  in  the  large  series  of  young  specimens  col- 
lected by  Mr.  Pourtales  at  Cape  Fear  and  Florida  Keys,  to  have  no  perma- 
nence. Lutken  considers  the  Echinus  ptistulosus  Lam.  as  a  nominal  species ; 
quite  a  number  of  specimens  of  it  were  brought  home  by  the  Thayer 
Expedition  from  Brazil ;  the  large  series  we  possess  proves  its  identity  witli 
A.  aequitubercTilata. 

Littoral,  — 125  fathomB. 
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COELOPLEURUS. 

Coelopleuma  Aoass.  1840.    Cat  Syst  Ectyp. 

General  appearance  of  Arbacia :  narrow  poriferous  zone,  simple  pairs  of 
pores  above  ambitus,  tubercles  imperforate  and  not  crenulate.  Actinostome 
small,  no  cuts ;  tubercles  of  median  interambulacra  have  a  broad  bare  space 
entirely  covered  by  minute  granulations,  forming  undulating  zigzag  lines 
from  one  side  of  the  interambulacrum  to  the  other.  The  tubercles  of  ambu- 
lacra extend  to  the  apex  in  two  more  or  less  irregular  vertical  rows. 

Sutural  impressions  along  median  line,  at  junction  of  ambulacral  plates 
only  on  the  actinal  side,  do  not  extend  to  the  ambitus. 

The  spines,  as  far  as  they  are  known  from  the  only  living  species,  are 
extraordinary,  far  surpassing  in  length  those  of  the  Diadematidae  in  propor- 
tion to  the  test.  They  are  long,  curved  triangular  spines,  tapering  very  grad- 
ually, while  on  lower  surface  they  resemble  those  of  the  other  Arbaciadae, 
and  have  the  same  cellular  structure  so  characteristic  of  Arbaciadae.  Out- 
line of  test  less  conical  than  in  Arbacia. 

CoeloplenniB  florldaniis 

!  Coelopleunis  sp.  A.  Aoasa.  1871.     Bull.  M.  C.  Z.  III.  p.  45ft. 
!  Codopleurus  floridanus  A.  Ao.  1869.     Rey.  Ech.  Ft  I. 

PI  IP.  /.  H,  16. 

Among  the  Echini  collected  by  Mr.  Pourtal6s  in  1868-1869,  were  numer- 
ous fragments  of  spines  of  Sea-urchins  which  I  was  unable,  at  the  time  of 
writing  the  Preliminary  Report,  to  refer  to  any  genus  of  Echini  known  to 
me.  I  am  able  to  give  some  definite  account  of  the  spines,  having  while  in 
Paris  had  the  opportunity — thanks  to  Professor  Bayle — of  examining  Mi- 
chelin's  collection  now  in  the  Ecole  des  Mines,  containing,  among  other  types, 
a  remarkable  Sea-urchin  of  which  only  a  single  specimen  exists,  described  by 
Michelin,  in  Annexe  A  to  Maillard's  Notes  sur  lisle  de  Bourbon,  in  1863. 

This  Sea-urchin  he  named  Keraiaphonui  Maillardi;  it  was  brought  up 
fix)m  a  depth  of  two  himdred  .metres  on  a  fishing-line,  and  was  called 
BLaraiaplionis  on  account  of  its  long  curved  spines,  resembling  the  antennsB 
of  Cerambycidae.  The  fragments  of  spines  (P/.  IP.  /.  i^),  collected  by  Mr. 
Poiurtal6s  ofi*  Tennessee  Reef,  at  a  depth  of  one  himdred  and  sixty  fathoms, 
belong  to  this  genus,  but  differ  sufficiently  in  appearance  to  show  they  do 
not  belong  to  the  same  species.     They  are  of  a  bright  vermilion  on  the  con- 
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cave  part  of  the  spine,  and  a  light  pink  on  the  opposite  side ;  the  extremity 
of  the  spine  is  white  for  a  considenible  distance;  the  spine  is  slightly 
curved  from  the  base ;  a  section  of  the  spines  {PL  IP.  f.  16)  shows  them  to 
be  somewhat  triangiilar,  with  rounded  sides,  the  long  convex  side  of  the 
triangle  being  placed  on  the  side  of  greatest  diameter  of  curvature  of  the 
spine,  and  the  short  slightly  concave  or  straight  sides  on  the  concave  part 
of  the  spine.  The  spine  is  nearly  solid,  with  the  exception  of  a  small  annu- 
lar space,  nearer  the  centre  than  the  periphery,  made  up  of  one  row  of 
large  triangular  limestone  cells,  such  as  are  so  characteristic  of  spines  of 
Echini;  the  central  part  and  the  periphery  of  the  spine  consist  of  very 
minute  circular  cells,  similar  to  those  of  Cidaris  spines,  closely  packed 
together,  presenting  a  homogeneous  structure  ;  in  consequence,  the  outside 
of  the  spine  is  not  striated,  either  longitudinally  or  transversely,  and  shows 
simply  a  homogeneous  close  granulation,  like  very  fine  marble.  The 
longest  fragments  are  about  two  inches  in  length,  and,  to  judge  from 
analogy  with  Keraiaphoms  Maillardi,  they  must  have  attained  a  length  of 
at  least  five  or  six  inches.  It  is  to  be  hoped  that  future  explorations  will 
bring  to  light  this  interesting  Sea-urchin,  as  the  only  specimen  thus  far 
found  is  not  in  such  a  state  of  preservation  as  to  enable  us  to  ascertain  its 
affinities  perfectly  satisfactorily. 

As  far  as  an  examination  would  allow,  Keraiaphorus  is  identical  with 
Coelopleurus,  as  had  already  been  suggested  by  Liitken.  It  has  the  same 
abactinal  system,  the  broad  ambulacral  zones  compared  with  the  interambu- 
lacral  area,  though  not  quite  so  sunken  as  in  the  fossil  species.  The  arrange- 
ment of  the  pores  is  the  same  in  arcs  round  the  base  of  the  primary  tuber- 
cles ;  the  genus  is  closely  allied  to  Arbacia.  There  are  some  discrepancies 
between  the  description  of  Michelin  and  his  figures :  the  tubercles  are  not 
perforated  nor  crenulated,  the  general  structure  of  the  genital  and  ocular 
plates  is  similar  to  those  of  Arbacia ;  unfortunately  the  anal  plates  are 
not  preserved,  and  Michelin  says  nothing  about  them.  The  peculiar  struc- 
ture of  the  bare  portion  of  the  abactinal  part  of  the  interambulacra  is  not 
sufficiently  brought  out  in  Michelin's  figures;  in  the  specimen,  ridges  of 
small  tubercles,  running  in  S-shaped  curves  across  this  bare  part  of  the 
interambulacra  from  the  base  of  one  plate  to  the  angle  of  the  opposite  plate, 
are  quite  prominent  and  fully  as  marked  as  in  the  best  figures  of  Coelo- 
pleurus given  by  Cotteau  in  the  Actes  de  la  Soci6t6  Linn6enne  de  Bordeaux, 
PI  XII.  /.  4,  Vol.  XXVII.    The  spines  of  Coelopleurus  are  as  yet  not  known» 
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unless  the  spines  cited  under  the  name  of  Cidaris  incerta  D'Arch.,  in  Mem. 
Soc.  Geol.  Vol.  m.  2d  Ser.  Mem.  6,  p.  420,  PI  X.  f.  11,  found  in  the  same 
beds  as  those  containing  Coelopleurus,  should  turn  out  to  be  the  spines  of 
this  genus.  They  greatly  resemble  the  smaller,  shorj^r,  and  straight  spines 
of  Keraiaphorus  found  round  the  actinostome,  as  was  suggested  to  me  by 
Mr.  Vaillant  of  the  Ecole  des  Mines. 

Nor  is  there  any  mention  made  of  the  sutural  impressions  found  between 
actinostome  and  ambitus  in  the  median  ambulacral  space.  These  impres- 
sions were  first  noticed  by  Cotteau"^  in  a  fossil  species  (67.  Delbosii)  from 
the  lower  tertiaries  of  Gironde ;  although  Michelin  has  not  described  them,  the 
accurate  pencil  of  Humbert  has  not  failed  to  show  them  in  the  figure  of  the 
test,  as  seen  from  the  actinal  side  (in  PI  XIV.  f.  ^,  of  Michelin's  paper). 

It  is  interesting  to  note  in  this  connection  the  existence  of  a  fossil  species 
of  this  genus  from  the  London  Clay,  described  by  Forbes  in  his  Brit  Tertiar. 
Echinoderms,  under  the  name  of  Coelopleurus  l^atherelli ;  we  have  also  in  the 
Tertiaries  of  Alabama  and  of  Bordeaux  species  of  Coelopleurus. 


PODOCIDARIS. 

Podooidaris  A.  Aoabs.  1869.    Bull.  M.  C.  Z.,  I. 

Test  regularly  arched  above,  flat  below,  depressed  abactinal  surface,  sur- 
rounded by  raised  ambulacral  ridges;  actinal  system  resembling  that  of 
Arbacia ;  primary  tubercles  canying  large,  spindle-shaped  spines,  confined  to 
lower  surface.  Actinal  membrane  imbricated  only  towards  centre  from  the 
buccal  plates.  Abactinal  part  of  test  ^covered  by  spines  not  articulated, 
rising  directly  from  test;  median  ambulacral  and  interambulacral  spaces 
deeply  pitted  by  depressions  surrounded  by  the  ridges  extending  from  the 
base  of  the  rudimentary  club-shaped  spines.  Poriferous  zone  narrow ;  a 
single  vertical  row  of  pairs  of  pores;  abactinal  system  large,  resembling 
that  of  Arbacia ;  anal  system  covered  by  four  large  plates. 

Podocidaris  sculpta 

1  Podooidaris  soulpta  A.  Ao.  1869.    Bull.  M.  C.  Z. 

PI  IV.  f.  8-16. 

This  species  has,  at  first  glance  {PL  IV.  f.  8\  the  general  facies  of  a  young 
Arbacia^  with  a  depressed  abactinal  surface,  the  ambulacra  rising  in  ridges 

«  Schinides  NoaTMnx,  Rer.  Mag.  ZooL,  August,  1864,  p.  105,  PI.  XIV.  f,  10. 
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above  the  surface.  The  large  prhnary  spines  are  confined  to  the  lower 
surface  as  in  Colobocentrotus,  the  primary  tubercles  scarcely  extending  beyond 
the  ambitus  in  the  largest  specimens  obtained  (PL  IV.  f.  9, 10).  These  tuber- 
cles alone  carry  a  large^  smooth  mamelon,  while  the  rest  of  the  test  is  covered 
with  rudimentary  spines  {PI.  IV.  /.  10),  arranged,  however,  in  regular,  ver- 
tical rows,  four  of  which  form  a  distinct,  raised  band  in  the  median  interam- 
bulacral  zone,  flanked  by  three  more,  less  well  defined,  placed  in  a  compara- 
tively lower  plane,  whQe  in  the  narrow  ambulacral  zone  there  are  but  two 
such  rows,  close  to  the  poriferous  zone,  which  is  very  narrow,  the  pores  being 
arranged  in  a  single  vertical  row,  as  in  Arbacia  {PL  IV.  f.  12).  The  rudimen- 
tary, knob-shaped  spines,*  strongly  serrate,  are  not  carried  upon  a  mamelon, 
but  rise  directly  from  the  test,  as  in  very  young  Sea-urchins,  and  are  con- 
nected at  their  base  by  a  ridge,  leaving  thus  a  more  or  less  quadrangular 
pit  in  the  space  between  four  tubercles  {PL  IV  /.  is).  This  ridge  is  par- 
ticularly prominent  between  the  spines  of  the  median  interambulacral 
rows,  while  in  the  more  irregular  rows  the  ridges  are  less  marked,  form- 
ing simply  depressions  in  the  test,  running  irregularly.  The  pits  in  the 
ambulacral  zone  are  very  marked,  and  are  connected  into  an  irregular 
groove  extending  along  the  whole  ambulacral  zone,  the  ridges,  starting 
from  the  base  of  the  tubercles,  extending  only  part  way  across  the  am- 
bulacral area,  like  spims  and  rounded  knobs.  The  whole  siuface  of  the  test 
{PI  IV.  f.  8)  is  covered  with  long-stemmed,  articulated  pedicellariaa  {PL  IV 
f.  16),  which  have  a  distinct  mamelon  for  their  support  {PL  IV.  f.  1S\  sur- 
rounded by  a  sort  of  scrobicular  circle,  the  base  of  the  pedicellariaa  forming 
a  ball-and-socket  joint  with  the  tubercle,  while  there  is  a  thin  muscular  mem- 
brane holding  them  in  place,  as  in  true  spines,  —  an  additional  proof  that 
pedicellariaa  are  only  modified  spines,  as  was  made  probable  by  their  identical 
mode  of  development  with  spines,  observed  in  the  Starfishes  and  Spatangoids 

*  We  have  in  the  adult  of  this  genus,  occurring  with  articulated  spines  sach  as  are  found  in  fiiUy 
grown  Echini,  rudimentary  spines  rising  directly  from  the  test,  as  we  find  them  in  very  young  Echini  or  in 
all  Starfishes,  yet  associated  with  pedicellariie  having  an  articulation  playing  upon  a  distinct  tubercle,  and 
.  6urxounded  by  a  scrobicular  circle.  The  probable  function  of  the  pedicellariae  of  scavengers  and  proriden 
seems  tolerably  well  proved,  not  only  by  my  own  observations  in  our  common  Sea-urchin,  but  also  by  those 
of  other  writers  on  the  pedicellarise  of  other  genera,  where  they  have  been  seen  clasping  small  Crustacea, 
Annelids,  and  other  minute  marine  animals.  Starting  from  the  simple  network  of  the  reticulation  of  the 
test,  we  pass  gradually  to  all  tlie  forms  of  spines,  whether  fixed  or  articulated,  whether  appearing  as  mere 
knobs  or  granules,  to  the  complicated  articulated  spines  of  Cidaris  on  one  side,  or  from  the  same  granules 
through  fixed  p«*dicellarifl9  to  the  highly  articulated  and  movable  pedicellariss  of  this  genns.  To  this  I  shall 
recur  again  when  describing  the  pedicellariss  of  Echini  in  connection  with  other  analomioal  points. 
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by  MiiUer  and  myself.*  The  abactinal  system,  placed  in  a  depression  of  the 
abactinal  part  of  the  test,  resembles  that  of  Arbacia,  having  only  four  anal 
plates  {PL  IV.  f.  i^),  with  large  genital  and  ocular  plates,  which,  however,  are 
not  bare  as  in  that  genus,  but  carry  small,  rudimentary,  knob-shaped  spines. 
The  genital  openings  are  near  the  anal  system.  The  buccal  membrane  carries 
ten  large  quadrangular  plates,  with  roimded  edges  placed  near  the  test,  the 
whole  space  between  them  and  the  mouth  being  covered  by  small  plates 
{PI.  IV,  f.  9);  the  rest  of  the  membrane  is  bare.  The  actinal  opening  is  large, 
the  cuts  slight,  and  the  pores  are  not  arranged  in  arcs  near  the  mouth,  as  in 
Echinocidaris.  The  spines  are  sharp,  flat,  spindle-shaped  {PL  IV.  f.  8)  with 
a  prominent  ridge  running  along  the  middle  of  the  upper  surface ;  the  sec- 
tion is  triangular,  the  longest  side  being  the  under  side,  which  is  convex,  the 
shorter  upper  sides  being  concave,  as  is  shown  better  in  the  enlarged  section 
{PL  IV.  f.  15).  The  spines  are  finely  granulated  longitudinally,  with  a  slightly 
serrated  edge.  The  large  spines,  as  well  as  the  knobs  of  the  rudimentary 
spines,  are  sometimes  beautifully  colored  by  dark  violet  pigment  cells,  follow- 
ing the  arrangement  of  the  granulation.  The  pedicellariaB  have  the  same 
coloration.  The  tentacles,  to  judge  from  alcoholic  specimens,  must  have 
been  very  large,  though  not  possessed  of  a  powerful  disk ;  being,  especially 
near  abactinal  pole,  blunt,  or  more  or  less  pointed  {PL  IV.  f.  8\  as  in 
Arbaciadae ;  the  test,  when  prepared  to  show  the  structure,  was  of  a  deli- 
cate cream-color,  upon  which  the  brilliant  coloration  of  the  knob-shaped 
spines  stood  out  in  bold  relief 

138  to  815  fathoms. 

*  This  genus  may  be  truly  said  to  represent  Temnopleums  among  the  Arbaciadae.  It  is  closely 
allied  to  Glypticus,  where  the  primary  tubercles  are  gradually  changed  to  irregularly  shaped  ridges,  cover- 
ing the  abactinal  part  of  the  test  For  figures  of  Glypticus  see  GtOLDfuss,  Pet.  Germanie ;  and  Aoassiz, 
Schinod.  foss.  Suisses. 
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DIADEMATIDAE. 

Family  Diadematidae  Peters,  1858.    Monatsb.  Akad.  Berlin,  (emend.) 

ASTHENOSOMA. 

Asthenosoma  Grube,  1867.    Jahresb.  d.  Schles.  Ges.  f.  Vat  Cul. 

Test  flexible ;  ambulacral  and  interambulacral  areas  composed  of  narrow 
plates,  in  which  calcareous  deposits  are  limited  to  the  median  ambulacral 
and  interambulacral  spaces,  the  remainder  of  the  plate  being  more  or  less 
membranous.  The  calcareous  part  of  the  plates  is  pistol-shaped,  the  but  end 
turned  towards  the  actinostome  in  the  interambulacral  area,  and  turned  in  the 
opposite  direction  in  the  ambulacra ;  they  lap  slightly  along  the  median  line 
in  both  areas,  and  turning  in  opposite  directions,  give  the  test  a  great  degree 
of  mobility.  This  character  of  lapping  of  the  plates  in  opposite  du^ctions 
in  the  two  areas  was  thus  far  only  known  among  the  Palaechinidae  (Melo- 
nites,  etc.).  The  tentacles  are  pointed  near  abactinal  area,  as  in  the  Dia- 
dematidae. The  abactinal  system  resembles  that  of  other  Diadematidae,  has 
a  small  anal  system,  and  approaches  more  the  structure  of  that  of  Centroste- 
phanus.  There  is  in  each  area  a  principal  vertical  row  of  large  perforate  tuber- 
cles ;  the  rest  of  the  plate  is  occupied  by  smaller  tubercles,  similar  in  struc- 
ture, arranged  in  an  irregular  horizontal  line,  —  a  mode  of  arrangement  thus 
far  not  found  among  the  Diadematidae.  The  poriferous  zone  is  not  formed 
of  independent  plates,  the  large  ambulacral  plates  are  themselves  perforated 
for  one  pair  of  pores,  the  two  other  pairs  passmg  through  smaU  scales, 
resembling  the  ten  buccal  plates  of  Echini  of  the  membranous  part  of  the 
large  plate;  they  form  three  vertical  rows  of  pores,  reminding  us  some- 
what of  the  arrangement  of  the  pores  of  Hipponoe ;  the  two  inner  vertical 
rows  passing  through  the  membranous  part  of  the  large  plate  are  placed 
close  together;  the  other  vertical  row  is  well  separated,  placed  nearer 
the  interambulacral  zone,  their  structure  recalling  remarkably  the  struc- 
ture of  the  poriferous  zone  of  Palaechinidae. 
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Asthttiiosoaia  hjTBtrix 

!  Calveria  hjBtrix  W.  Thomson,  1869.    Prelim.  Rept  Porcnp.  Exped  Proc.  R  S. 
I  Aithetiasoma  hystrix  A.  Ag.  1872.     Rev.  Ech.  Pt.  I. 

The  probability  of  the  correctness  of  the  view  which  I  took  in  the  Pre- 
liminary Report,  of  referring  a  small  Sea-urchin  to  Calveria  hystrix,  is  greatly 
strengthened  by  finding  among  some  refuse  of  the  dredgings  from  Florida, 
collected  by  Mr.  Pourtales,  a  couple  of  plates  of  Asthenosoma  hystrix.  They 
must  have  belonged  to  a  specimen  measuring  about  one  and  a  half  inches  in 
diameter,  to  judge  by  a  specimen  slightly  larger,  which  the  Museum  owes  to 
the  kindness  of  Professor  Thomson,  collected  by  the  Porcupine  Expedition. 
The  small  spines  on  this  specimen  show  the  same  structure  as  those  of  the 
young  Sea-urchin  referred  to  (Asthenosoma),  and  figured  on  PL  IP.  /.  3. 
Older  spines  become  somewhat  trumpet-shaped  {PL  IP,  /.  ^).  The  peculiar 
structure  of  these  spines  is  well  shown  in  the  transverse  section  {PL  IP.f.  5), 
—  a  structure  identical  with  that  of  the  spines  of  Asthenosoma  varium,  which 
I  owe  to  the  kindness  of  Professor  Grube  of  Breslau.  The  pedicellariaB  also  are 
similar,  leaving  but  little  doubt  of  the  generic  identity  of  these  two  remark- 
able Sea-urchins. 

The  young  specimen,  briefly  mentioned  in  the  Preliminary  Report,  is  a 
small  Sea-urchin,  about  3™"*  in  diameter  {PL  IP.  f.  i,  2).  It  is  already 
of  a  size  when  a  young  Diadema  has  its  plates  tolerably  well  defined,  and 
when  its  spines  far  surpass  the  diameter  of  the  test  in  length,  besides 
being  provided  with  a  long  anal  proboscis,  which  at  once  characterizes  young 
Diadematidae  This  specimen  was  nearly  flat,  the  outline  deeply  cut  at  the 
ambulacra  {PL  IP.f.  i),  the  interambulacra  projecting  as  large  lobes  beyond 
the  general  outline ;  the  whole  test  was  made  up  of  small  limestone  cells 
{PL  IP.  /.  2),  and  evidently  was  quite  movable,  though  tough  in  its  present 
condition ;  there  were  deep  actinal  cuts  in  the  centre  of  the  ambulacral  field 
{PL  IP.  f.  l)y  the  actinal  membrane  unfortunately  was  not  well  preserved. 
The  spines  were  very  short  {PL  IP.f.  3),  and  bore  about  the  same  ratio  to  the 
test  which  they  have  in  Astropyga  and  Asthenosoma,  the  tubercles  were  not 
yet  separated  from  the  general  limestone  network  of  the  test,  and  the  spines 
were  arranged  in  the  interambulacral  spaces  in  two  irregular  main  rows,  and 
in  one  row  in  the  ambulacral  spaces,  both  extending  to  the  abactinal  pole 
from  the  ambitus,  the  test  round  the  actinostone  being  bare  {PL  IP./,  l). 

Florida  Golf  Stream,  138  fitthoms. 
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DIADEMA. 

Diadema  Schyn.  1711.    Hies.  Imag.  (Peters,  emend.) 

Outline  of  test  slightly  pentagonal,  flattened  at  both  poles,  test  moderately 
thin.  The  tubercles  of  the  ambulacra  somewhat  smaller  than  those  of  the 
interambiilacra,  arranged  in  two  vertical  rows.  The  tubercles  of  both  areas  are 
crenulate,  perforate.  The  poriferous  zones  are  narrow,  the  median  ambulacral 
region  much  broader  than  the  poriferous  zone,  but  the  ambulacra  narrow 
compared  to  width  of  interambulacra,  and  often  rising  considerably  above 
them.  The  pores  are  arranged  in  simple  pairs,  forming  arcs  round  the 
adjacent  tubercles.  The  spines  are  all  of  same  nature,  hollow,  closely  verti- 
cillate,  and  very  long  upon  both  areas,  often  three  and  even  four  times  the 
diameter  of  test  in  length.  The  miUed  ring  at  ba^e  veiy  large  and  prominent, 
and  rapidly  tapering  to  the  width  of  shaft,  which  is  maintained  to  extremity. 
The  actinal  system  is  large ;  there  are  ten  broad  cuts,  not  very  deep,  but 
provided  with  thin  processes  diverging  from  them.  The  actinal  membrane  is 
thin,  barely  strengthened  by  small  limestone  plates.  The  ambulacral  suckers 
are  provided  with  suckers  on  lower  surface,  but  above  the  ambitus,  up  to 
the  abactinal  system,  they  are  pointed  as  in  Arbacia. 

The  bare  part  of  the  sunken  interambulacra  extending  from  the  genital 
plates  branches  and  extends  on  either  side  of  the  outer  main  tubercles. 
The  abactinal  system  is  made  up  of  five  large,  pointed,  triangular  genital 
plates,  the  genital  openings  placed  in  a  pit  near  outer  extremity.  The  ocular 
plates  are  small,  regularly  intercalated  between  the  genital  plates.  The  anal 
system  is  covered  by  a  thin  naked  membrane,  only  strengthened  near  genital 
plates  by  a  row  of  small  plates,  anal  opening  at  end  of  a  tube  extending  like 
a  proboscis  three  to  four  times  the  length  of  the  anal  system.     Teeth  large. 

Diadema  BetOBom 

I  Diadema  setosa  (Oray),  1825.    An.  Phil.  p.  4  (non  Rcmph). 

PI  IP.f.  6-10;   PI  II\f.  6;  PI  IV\f.  1;  PI  VP.f.  6. 

I  have  been  unable,  aJfter  repeated  examinations  of  a  large  series  of  speci- 
mens from  many  localities,  to  distinguish  more  than  two  species  of  Diadema. 
Bcilsche  had  already  called  attention  to  his  inability  to  separate  Diadema 
antillarum  from  Diadema  Savignyi ;  and  I  have  to  acknowledge  that  the 
different  species  I  attempted  to  discriminate  from  various  localities  in  the 
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Pacific  and  Eastern  seas  cannot  be  maintained,  with  the  exception  of  Diadema 
mexicanum.  I  add  for  the  sake  of  comparison  the  measurements  of  the  only 
two  species  of  Diadema  which  seem  to  me  to  be  based  upon  permanent 
characteristic  differences. 

The  height  is  extremely  variable  in  all  species  of  Diadema,  the  abactinal 
system  being  frequently  sunken  considerably  below  the  level  of  the  abactinal 
parts  of  the  ambulacra,  which  rise  like  prominent  ridges  above  the  depressed 
median  interambulacral  space.  In  the  specimens  of  Diadema  mexicanum  I 
have  thus  far  examined  this  is  rarely  the  case,  the  abactinal  region  is  but  little 
sunken.  The  connecting  ridges  of  the  auricles  are  prominent,  the  auricles 
themselves  triangular,  festooned,  but  less  powerful  than  in  the  Mexican  speciea 
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The  spines,  as  a  usual  thing,  are  more  slender  and  the  verticillations  closer 
than  in  the  Mexican  species;  the  miliaries  small,  scattered  in  irregular, 
disconnected  vertical  lines  between  the  primaries,  the  bare  space  of  median 
interambulacral  row  generally  extending  to  the  fourth  coronal  plate  from 
the  abactinal  pole. 

The  original  specimen  of  Lamarck  of  Diadema  turcarum  in  the  Jardin 
des  Plantes  was  from  Martinique. 

Littoral  to  1 7  &thoins. 

In  the  young  of  both  Diadema  and  Echinothrix  the  spines  are  propor- 
tionally larger,  and  being  so  much  less  numerous,  give  to  young  Diadema- 
tidae  a  peculiar  facies,  —  R  calamaria-like  {Pi.  IP.f.  6).  We  find  also  in 
young  Diadema  characters  in  the  actinal  membrane  differing  from  the 
adult;  the  peculiar  grouping,  in  five  separate  clusters,*  of  the  buccal  am- 
bulacral  plates  which  appear  first,  is  soon  lost  by  the  encroachment  of  the 

*  In  the  Preliminary  Report,  misled  by  this  embryonic  character  of  young  Diadematidae,  I  took  it  for 
granted  that  Echinodiadema  of  Verrill,  in  which  these  plates  are  covered  with  short  spines,  were  only 
an  embryonic  feature.  I  have  pince  that  time  had  the  opportunity  of  examining  the  buccal  membrane 
of  Centrostephanus  of  Trichodiadema,  and  find  that  large  specimens  of  these  two  genera  have  identic  il 
plates,  covered  by  spines,  with  those  of  Echinodiadema,  and  that  this  character  is  an  excellent  one  to 
distinguish  Centnntephanus  («—  Trichodiadema  ^  Echinodiadema)  from  the  true  genus  Diadema  in 
additioo  to  its  other  characteristic  features. 
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Bmaller  interambiilacral  plates,  and  in  older  specimens  the  plates  become 
deeply  embedded  in  the  buccal  membrane.  The  pores  at  first  are  placed 
in  a  vertical  row  in  very  young  specimens;  they  then  become  arranged 
in  arcs  of  three  or  four  pairs :  with  increasing  age  the  median  rows  of  in- 
terambulacral  tubercles  assume  the  arrangement  found  in  the  adult.  Owing 
to  the  rapid  growth  of  the  spines  in  the  young,  the  extremity,  and  fre- 
quently the  greater  part  of  the  spine  almost  to  the  base,  is  hollow;  but 
as  the  young  increase  in  age  they  become  more  solid  at  the  base,  and 
further  up  in  proportion  to  their  age.  The  anal  tube  of  small  specimens 
is  very  striking,  being  as  prominent  as  the  anal  proboscis  of  >ome  species 
of  Comatulae  {PL  IP.  f.  6).  The  anal  membrane  is  still  quite  flexible  in 
the  adult,  and  forms  a  proboscis,  though  shorter  proportionally  than  in  the 
young,  as  Grube  pointed  out  some  time  since. 

In  very  young  Echinotkrix  turcarum  the  spines  become  early  solid,  and 
differ  generally  strikingly,  on  account  of  the  close  verticillation  forming  a 
longitudinal  striation,  from  those  of  Diadema  or  of  the  other  species  of 
Echinothrix.  I  was  inclined  formerly  to  retain  for  this  species  the  generic 
name  proposed  first  by  Gray,  but  having  examined  a  large  series  of  this 
species  in  the  Godeffroy  Museum,  I  find  that  although  the  spines  are  more 
closely  verticillate,  yet  the  solidity  —  the  main  character  upon  which  the 
generic  separation  was  based  —  was  not  so  universal  as  I  had  been  led  to 
suppose,  and  the  structure  of  the  test  presenting  no  feature  by  which  the 
species  of  this  group  could  be  distinguished  generally,  they  have  been 
united  with  Echinothrix. 


ECfflNOMETRADAE. 

Family  Bohinometradae  Gray,  1855.    Proc.  Zobl.  Soc.  London,  p.  37. 

STRONGYLOCENTROTUS. 

Btrongylocentrottui  Brandt,  1835.    Prod.  Descript.  An. 

This  genus  was  first  established  by  Brandt  for  the  typical  Echinus 
chlorocentrotiiB  =  Drobachiensis.  It  has,  in  the  subsequent  limitations  of  the 
genera  into  which  Echinus  has  been  divided  by  Agassiz,  Desor,  A.  Agassiz, 
Liitken,  Verrill,  completely  escaped  their  attention.  It  includes  all  species 
haying  a  somewhat  circular  or  subpentagonal,  regularly  arched  or  slightly 
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depressed  test,  with  smooth,  imperforate,  not  crenulate  tubercles  of  imequal 
sizes,  forming  primary  and  secondary  vertical  rows.  Pores  arranged  in  arcs 
of  at  least  four  to  five  pairs.  Actinostome  decagonal ;  very  slight  cuts ;  buccal 
membrane  barej  spines  moderately  slender,  longitudinally  striated,  longer 
proportionally  than  those  of  true  Echinus,  and  more  slender  than  those  of 
Sphaerechinus. 

The  analysis  of  the  mode  of  growth  of  the  pores  shows  how  impossible  it 
is,  upon  the  mere  question  of  quantity  or  direction  of  the  pores,  to  subdivide 
this  genus  as  has  frequently  been  attempted ;  and  now  that  it  is  associated 
with  the  Echinometradae,  instead  of  the  Echinidae,  where  we  find  variations 
similar  to  those  noticed  in  Strongylocentrotus,  the  homogeneous  nature  of  the 
genus  as  now  limited  cannot  fail  to  be  apparent,  and  however  convenient  the 
former  generic  sections  may  be  as  keys  for  ready  identification  of  species,  we 
cannot  allow  them  greater  value.  The  modifications  of  the  poriferous  zone 
upon  which  these  so-called  generic  distinctions  have  been  based  are  in  this 
case  simply  quantitative  modifications,  not  involving  a  single  structural  fea- 
ture, as  an  examination  of  the  analysis  of  the  plates  of  the  poriferous  zones 
of  Echini  apparently  shows;  the  petaloid  appearance  of  the  zones  imme- 
diately round  the  actinostome  is  a  mere  result  of  the  flattening  of  the  test, 
and  the  direction  of  the  arcs  of  pores  due  to  the  greater  or  less  rapid  growth 
of  the  new  additional  plates  of  the  poriferous  zones  or  of  the  primitive  plate 
of  each  arc.  If  the  latter  grows  rapidly,  the  arcs  are  open  and  transverse 
(Loxechinus) ;  if  it  is  the  older  plates  which  grow  very  rapidly,  we  have  very 
regularly  arched  arcs,  each  arc  (Toxocidaris)  of  greater  or  smaller  size  if 
the  new  plates  are  added  only  at  the  upper  part  of  the  arc ;  while  if  they 
are  also  added  at  the  open  end  of  the  arc,  the  arcs  are  more  vertical 
(Sphaerechinus),  a  structural  feature  which^  taken  into  connection  with 
the  actinal  cuts,  seems  to  entitle  the  section  (Sphaerechinus)  to  rank  as 
subgeneric. 

Strcmgylocentrotiis  DrobachieiudB 

I  ?  Echinus  Drbl>aoliienBis  MUll.  1776.    Zool.  Dan.  Prod. 
I  Strongylocentrotus  Drdbachiensis  A.  Ao   1872.    Bey.  Ech.  Ft.  L 

PL  IV\  /.  ^,  5,  4;  PI  IX;  PI  X. 

After  a  careful  re-examination  of  the  whole  subject  I  am  unable  to  distin- 
guish more  than  one  species  of  Strongylocentrotus  in  the  circumpolar  speci- 
mens  thus  far  collected.    I  am  aware  that  there  are  marked  local  differences, 
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and  can  readily  see  how  with  small  series  it  would  be  possible  to  establish  the 
species  generally  recognized  as  S.  chlorocentrotus,  S.  granularis  (granulatus 
Gould).  Careful  measurements  of  a  number  of  specimens  of  the  alleged 
species  are  here  given,  tabulated  according  to  their  origin,  and  £ul  to  show 
any  characters  by  which  they  can  be  separated. 

The  thickness  of  the  test  is  extremely  variable,  the  specimens  from  the 
northwest  coast  generally  are  very  much  thinner  (chlorocentrotus),  though 
those  which  are  known  as  camosus  are  more  like  Drobachiensis,  and  have  a 
somewhat  thicker  shell,  while  in  granulatus  it  is  often  quite  thick.  The  shape 
and  outline  are  very  variable,  as  seen  from  measurements.  Coronal  plates  are 
of  median  height,  with  but  one  large  tubercle  on  each  plate,  forming  the  two 
principal  vertical  rows  of  the  interambulacral  space,  the  rest  of  the  plate 
being  closely  covered  by  secondaries,  so  as  to  form  irregular  vertical  or 
transverse  lines,  as  is  usually  the  case  in  granulatus ;  or  the  vertical  lines  are 
more  regular  (as  in  Drobachiensis),  the  secondaries  being  larger  and  the 
smaller  secondaries  less  prominent,  these  being  the  greatest  extremes.  The 
same  general  features  of  arrangement  hold  good  in  ambulacral  and  inter- 
ambulacral spaces.  Though  the  extremes  have  been  mentioned,  we  find  the 
loose  arrangement  of  granulatus  combined  with  the  thin  and  thick  test,  and 
with  the  broad  and  narrow  poriferous  zone.  The  arcs  of  pores  of  granulatus 
are  straighter,  but  in  Drobachiensis  said  to  be  more  vertical.  This  depends 
upon  the  height  -of  the  vertical  plates ;  when  arcs  are  straight,  the  poriferous 
zones  are  separated  by  two  irregular  oblique  rows  of  minute  tubercles  which 
follow  the  curve  of  the  poriferous  zones.  The  number  of  pairs  of  pores  varies 
greatly ;  in  one  and  the  same  specimen  we  find  one  zone  with  six  pores  near 
ambitus  and  generally  but  five  above  it,  when  in  the  next  zone  there  may 
be  five  or  six  above  as  a  general  thing. 

Of  the  ocular  plates  two  reach  the  anal  system  and  the  others  are  excluded. 
The  madreporic  body  is  very  much  larger  than  other  genital  plates,  which  are 
short-sided  near  the  anal  system,  and  long,  pointed,  extending  beyond  the  level 
of  the  ocular  plates,  with  pretty  large  genital  openings.  Secondaries  covering 
loosely  the  whole  abactinal  system ;  anal  system  large ;  exterior  row  of  plates 
largest,  gradually  diminishing  towards  anus.  Spines  vary  greatly  in  length, 
comparatively  slender,  greenish-purple,  or  violet,  or  flesh-colored,  or  even 
cream-color.  Buccal  membrane  thin,  with  few  small  plates  irregularly  placed 
in  continuation  of  ambulacral  system.  Auricles  slight,  with  large  opening ; 
shallow  ridge  connecting  them. 
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Chlorocentrotus, 

No.  Intenunb. 
Tobnreles. 

24 

Dfam. 
82. 

32.7 

AbMtiii. 
System. 

18.5 

Anal. 
System. 

9. 

Actinal 
System. 

23.4 

Width 
Porif.  Zone. 

6. 

No.  Povei. 
6 

Spfaw. 
14. 

19 

62.5 

29. 

14. 

7. 

19.9 

4.5 

6 

13. 

18 

43.4 

22.3 

11.9 

5.1 

15.5 

3.2 

6 

8.9 

16 

34. 

18.2 

8.9 

4.1 

12. 

2.9 

6 

7.2 

IS 

22.9 

10.4 

5. 

2.8 
Drdbachieruis, 

9.8 

1.9 

6 

7.1 

21 

60. 

33. 

13. 

7.2 

19. 

4.6 

6 

15. 

16 

48.2 

21.4 

12. 

7. 

17.9 

3.5 

6 

12.6 

15 

44.4 

19. 

11. 

56 

15. 

2.5 

6 

IIJ^ 

14 

45.2 

23.     . 

11.1 

5.8 

16.5 

3.0 

6 

18 

50. 

21.8 

12.4 

6. 

16.3 

2.9 

6 

11 

20.5 

9. 

5.8 

2.5 

GrantUatwt, 

19.5 

1.8 

5 

24 

78.2 

38.2 

19. 

10.3 

23. 

4.9 

6 

23 

68. 

39.5 

15.6 

6.2 

20. 

5.0 

6 

20 

58.4     . 

30. 

12.5 

6. 

17. 

4.1 

6 

21 

53. 

29.3 

12. 

5.1 

17.4 

3.9 

6 

19 

52. 

26. 

11.8 

4.1 

16  2 

4. 

6 

16 

39. 

19.1 

9.2 

5. 

14.3 

3. 

6 

14 

38. 

19.4 

7.4 

8.9 

11.5 

2.9 

6 

12 

22.3 

10.7 

6.1 

3.3 

10.2 

2. 

6 

10 

13. 

6.9 

4. 

2. 

6.4 

1.1 

6 

In  the  young  Sea-urchins  where  the  Pluteus  has  only  been  resorbed 
recently  {Fl.  X.  f.  Y),  we  find  the  spines  limited  to  the  edge  of  the  flat 
testj  not  articulated.  They  are  few  in  number,  and  remarkable  for  their 
size.  There  is  no  trace  of  an  anal  system,  the  anus  still  opening  by  the 
side  of  the  mouth  as  in  yoimg  Starfishes.  The  tentacles  equal  in  length  the 
diameter  of  the  test.  The  whole  test  is  thickly  covered  by  dark  crimson 
pigment  cells.  The  spines,  which  are  at  first  mere  projections  of  the  cal- 
careous network  of  the  shell,  become  more  fan-shaped  in  older  specimens 
{PL  X.  f.  4)  as  they  extend  further  towards  the  abactinal  pole.  The 
odd  tentacle  expands  to  a  remarkable  extent^  sometimes  to  three  times 
the  radius  of  the  test.  The  four  tentacles  of  each  ambulacral  space  are 
short  and  stout,  and  capable  of  but  limited  expansion  and  contraction 
{PL  X.  /.  3)y  the  whole  actinal  membrane  being  covered  by  an  open  plating 
of  limestone  cells.  The  actinal  system  is  circular  {PL  IX.  /.  ^),  without  any 
notches,  large,  with  teeth  occupying  but  a  small  part  of  the  actinal  space, 
extending  as  five  narrow  wedges  from  the  centre  to  edge  of  test.  The 
tubercles  are  also  comparatively  large.  These  embryonic  features  are  soon 
lost,  pedicillariad  begin  to  appear,  the  spines  lose  their  fan  shape^  becoming 
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more  elongate,  though  still  serrate ;  the  tentacles  are  more  numerous ;  the 
anal  system  is  developed  as  a  single  large  plate  {PL  X.  /.  e)y  the  anus 
opening  to  one  side  of  it;  and  we  commence  to  trace  distinct  sutures 
separating  the  coronal  plates,  new  plates  being  added  at  the  abactinal 
pole  round  the  anal  system. 

In  young  specimens  of  somewhat  less  than  one  eighth  of  an  inch  in  diam- 
eter (3™ ),  having  five :  six  ambulacral  plates  {PL  IX.  f.  3\  we  find  features 
totally  unlike  those  belonging  to  the  genusb  Strongylocentrotus.  The  anal 
system  is  closed  by  one  large  circular  plate  occupjring  the  whole  of  the  space 
between  the  genital  plates.  A  line  passing  through  the  madreporic  body  and 
the  anal  plate  does  not  pass  through  the  symmetrical  axis  of  the  plate,  but 
at  a  considerable  angle,  showing  (as  is  the  case  in  all  young  Sea-urchins)  that 
we  cannot  use  the  anal  plate,  or  opening  of  anus,  as  a  guide  for  the  determi- 
nation of  any  one  ajis  in  Sea-urchins.  So  that  the  attempt  made  to  define 
the  longitudinal  axis  by  a  line  passing  through  the  axis  of  symmetry  of  the 
subanal  plate  does  not  give  us  any  fixed  position.  This  attempt  was  only  in- 
troduced from  taking  the  subanal  plate  of  Salenia  as  the  guide  in  fixing  this 
axis,  but  if  the  subanal  plate  of  Salenia  is  only  the  homologue  of  the  large 
anal  plate  of  young  Echini  {PI  IX.  /.  5,  ff,  5),  it  is  natural  to  find  the  madre- 
poric body  to  one  side  of  it,  as  we  find  in  the  young  of  several  genera  of 
Echini.  The  symmetrical  axis  of  the  anal  plate  pointing  either  to  the  second 
or  third  genital  plate  (counting  from  the  madreporic  body  to  the  left),  and 
as  I  have  shown  in  my  Memoirs  on  the  Embryology  of  Echinoderms  that  the 
plane  of  the  madreporic  body  was  one  connected  with  a  fundamental  point 
of  structure  in  the  plan  of  the  young  Echinoderm,  there  is  no  anomaly  pre- 
sented by  finding  in  Saleniae  the  madreporic  body  passing  asymmetrically 
through  the  subanal  plate,  that  being,  as  is  the  case  in  all  Echini,  its  natural 
position. 

In  these  small  specimens  we  find  the  pores  arranged  in  vertical  arcs  of 
four  pairs  for  each  ambulacral  plate  {PI  IX.  f.  j).  There  are  two  main 
vertical  rows  of  primary  tubercles  in  the  ambulacral  and  interambulacral 
zones,  nearly  of  the  same  size,  surrounded  by  a  few  secondary  tubercles 
irregularly  arranged ;  the  test  is  quite  flat  in  proportion  to  the  diameter,  and, 
when  seen  from  below,  we  find  the  actinostome  of  extraordinary  proportions 
{PL  IX.  f.  ^),  occupying  fully  three  quarters  of  the  whole  lower  part ;  the 
outline  is  scarcely  indented;  the  points  of  the  teeth  are  blunt,  triangular;  the 
membrane  is  naked,  being  slightly  stifiened  by  small  granules  round  the  at- 
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tachment  to  the  teeth.  The  ten  perforated  plates  carrying  tubercles,  which 
in  the  adult  are  close  to  the  base  of  the  teeth,  are  found  to  be  close  to  the 
test.  In  a  somewhat  older  specimen,  measuring  3.5™"*  in  diameter  and 
having  nine :  ten  plates,  there  are  traces  of  four  additional  minute  plates  in 
the  anal  system  (P/.  IX,  f,  6).  There  is  no  change  in  the  arrangement  of  the 
pores  or  of  the  tubercles ;  when  seen  from  the  lower  side,  the  actinal  opening 
occupies  a  much  smaller  proportion  of  the  test  [PL  IX.  f.  7).  The  tentacular 
plates  are  nearer  the  centre,  and  the  ambulacral  and  interambulacral  spaces 
on  the  periphery  of  the  actinostome  are  equal,  the  latter  having  been  the 
larger  in  the  younger  stages.  In  a  specimen  somewhat  older,  measmring 
5.1°°**  in  diameter,  the  notches  of  the  actinostome  are  more  marked,  the 
opening  reduced  still  further  in  proportion  {PLIX.f.  10)\  and  in  specimens 
of  8.4°°**  in  diameter  the  actinal  opening  has  about  the  proportions  of  the 
adult  {PL  IX,  f.  12),  the  ambulacral  area  is  broader  than  the  interambu- 
lacral at  the  periphery,  the  notches  are  about  as  they  were  in  the  preceding 
stage.  In  the  specimen  measuring  5.1°°  in  diameter,  we  find  the  first  trace 
of  the  open  arcs  of  pores  towards  the  ambitus  (PL  IX.  f.  9\  while  the  upper 
tubercles  are  still  surrounded  by  closed  vertical  arcs  {PL  IX.  f.  8).  It  seems 
impossible  to  account  for  the  subsequent  arrangement  of  the  pores,  except 
on  the  supposition  that  the  plates  forming  the  poriferous  zone  grow  indepen- 
dently of  the  ambulacral  plates,  and  that  they  are  pushed  along  down 
towards  the  ambitus,  forming  open  arcs  of  four  or  five  or  even  a  larger 
number  of  pairs  of  pores. 

In  all  these  stages  {PL  IX.  f.  3-12\  the  test  was  quite  depressed;  it  is  only 
when  it  attains  a  diameter  of  8.4°°-,  that  the  depression  is  not  marked,  and 
the- young  Sea-urchin  assumes  the  general  outline  and  characters  of  the  adult, 
as  is  shown  by  the  greater  number  of  plates  of  the  anal  system  and  the 
regularly  open  arcs  of  pores,  as  well  as  the  appearance  of  the  secondary 
rows  of  tubercles.* 

« 

*  The  same  general  chanii^s  take  place  in  S.  livida*  as  in  S.  Drobachiensis.  In  very  small  specimens, 
2.5">*"*  in  diameter,  and  having  four :  five  coronal  plates,  we  find  four  pairs  of  pores  for  each  ambulacral 
plate  arranged  in  an  almost  Tenical  row  and  but  slightly  curved.  The  same  is  the  case  in  specimens 
measuring  3.6">™-  in  diameter,  with  six :  five  tubercles  when  the  curve  is  somewhat  more  decided.  In  speci- 
mens having  seven :  eight  plates,  and  measuring  6.3"*™-  and  8.4"^"^  in  diameter,  we  find  still  the  same  vertical 
arrangement  of  the  pores.  The  arcs  do  not  open  till  the  Sea-urchin  has  attained  a  diameter  of  lO"*"-, 
when  we  find  in  one  plate  an  arc  of  five  pairs  of  pores,  and  in  specimens  measuring  12.7*"'"-,  two  plates 
with  open  arcs  of  five  pairs  of  pores.  Toung  S.  lividus  are  much  more  fltfttened  than  the  young  of  S. 
M,  being  generally  more  turban-shaped,  while  the  latter  are  always  very  slightly  conical.    The 
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ECHINOMETRA. 


Echinometra  Rond.  1554.    De  Piscib.  (Bretn). 


Test  thin,  elongate,  the  longer  axis  making  an  acute  angle  with  the 
anterior  axis,  the  madreporic  body  being  placed  on  the  right  of  this  long 
axis.  Tubercles  large,  imperforate,  not  crenulate,  slightly  smaller  in  the 
ambulacral  area.  Poriferous  zone  moderately  broad,  pores  arranged  in  very 
prominent  arcs  of  many  pairs.  Actinostome  large,  actinal  cuts  shallow  and 
often  broad.  Jaws  very  powerful,  and  auricles  very  massive.  Spines  long, 
longitudinally  striated,  quite  stout ;  there  are  usually  clusters  of  spines  on 
the  ten  buccal  plates  of  the  actinal  membrane, — a  feature  which  distinguishes 
this  genus  from  the  true  Strongylocentrotus,  with  which  it  is  far  more 
closely  related  than  has  usually  been  considered  to  be  the  case.  The  ob- 
liquity of  the  axis  passing  through  the  madreporic  body  and  the  opposite 
ocular  plate  is  an  embryonic  feature,  arising  from  the  closing  up  of  the 
open  spiral  which  forms  the  first  foundation  of  the  Echinus  in  the  Pluteus ; 
when  this  spiral  becomes  first  closed,  it  is  always  eccentric,  but  becomes 
symmetrical  in  the  other  Echinidae,  with  the  exception  of  the  true  Echino- 
metradae  where,  the  obliquity  remains  through  the  adult  stages. 

Nowhere  among  the  young  regular  Echini  have  I  found  such  great 
changes  in  the  shape  and  proportions  of  the  test  and  spines  as  in  Echi- 
nometra. We  frequently  find  specimens  of  the  same  size,  where  in  one 
case  the  outline  is  almost  circular,  the  test  flattened,  covered  with  long 
slender  spines,  while  in  the  other  the  test  is  lobed,  swollen,  high,  surmounted 
by  numerous  short  stout  spines.  These  and  all  intermediate  stages,  compli- 
cated by  the  greater  or  smaller  number  of  primary  tubercles,  the  arrange- 
ment of  the  arcs  of  the  poriferous  zone  undergoing  changes  exactly  similar 
to  those  described  in  Strongylocentrotus,  are  found  existing  in  specimens  of 
very  different  size.  This  has  given  rise  in  a  great  measure  to  the  confused 
synonymy  attached  to  our  most  common  species,  and  renders  their  identi- 
fication, if  based  upon  meagre  material,  almost  hopeless. 

poriferous  zone  also  is  wider  proportionally,  the  actinal  opening  is  larger,  and  no  trace  of  branchial  cats 
can  be  seen  in  specimens  measuring  12.7>«°i-,  the  arrangement  of  the  miliaries  is  more  regular,  and 
they  early  have  the  two  vertical  rows  of  primary  tubercles  well  developed. 
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Echinometra  subangiilaris 

!  Cte/arui  subangularls  Leske,  1778.    Kl.  Addit 

!  Echinometra  ttubangularis  Desml.  1837.     Syn.,  p.  266. 

PL  X\  f.  2,  3y  4. 

Poriferous  zone  broad ;  pores  arranged  in  arcs  of  not  more  than  seven 
pairs,  usually  six ;  pores  of  a  pair  large,  distant ;  abactinal  system  narrow ; 
madreporic  genital  far  exceeds  in  size  the  other  genital  plates,  which  are 
small,  with  large  genital  openings.  What  is  specially  remarkable  in  the 
West  India  species  is  the  great  size  of  the  auricles,  extending  in  a  T-shaped 
broad  column  half-way  the  length  of  the  polar  axis,  connected  by  a  robust 
ridge  at  base,  equalling  in  height  one  third  of  the  auricles.  Auricular  arch 
small.  Actinostome  large  and  pentagonal ;  the  number  of  coronal  plates  of  am- 
bulacra in  young  specimens  is  materially  greater  than  in  the  interambulacra, 
but  older  specimens  do  not  show  a  striking  diflference  in  the  size  of  the 
primary  tubercles  of  the  two  areas.  The  variation  in  proportion  of  the  test, 
the  structure  of  the  ambulacra  near  the  actinostome  (more  or  less  petaloid), 
the  proportions  of  the  spines  and  the  test,  are  so  great  that  it  is  only  by  ex- 
amining a  large  series  of  specimens  that  good  characters,  which  are  but  few, 
can  be  enumerated  to  distinguish  this  from  the  other  species  of  Echinometra. 

The  color  of  the  spines  varies  greatly  from  a  dark  violet-green  to  a  deep 
violet  almost  black.  With  increasing  age,  as  the  test  becomes  more  gibbous, 
the  coronal  plates  increase  greatly  in  size,  and  the  primary  vertical  rows  of 
tubercles  often  attain  an  extraordinary  size,  which  has  caused  them,  when 
flattened,  to  be  mistaken  for  genuine  Stomopneustes. 


No.  Primary 
intermmb. 
Tnberdet. 

10 

No.  of  Pores. 
6 
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14.8 
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6. 

spine. 
18. 
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14. 

11 

6 

19. 

8.1 

28.5 

41 

19. 

13 

7 

21. 

9.8 
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15 

7 

25. 

11. 

47.5 

61. 
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15 

7 

30.5 

14.5 

41. 

76. 

85.3 

15 

7 

80.3 

13.4 

74. 

36.5 
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became  evident  that  Lamarck's  species  was  the  common  Echinometra,  hav- 
ing such  an  extensive  range  in  the  Pacific  and  Indian  Oceans ;  extending 
tram  the  Sandwich  Islands  to  the  Red  Sea.  It  was  with  some  doubt,'  how- 
ever, that  the  name  Micheliiii  was  adopted  in  the  Museum  Bulletin  for  our 
common  West  India  species,  the  varieties  of  which  have  served  as  the  tjrpe 
of  many  species :  the  large,  somewhat  oblong,  swollen-sided  adult,  with  short 
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stout  spines,  has  been  the  Echinomdra  lohata  BLiiNT. ;  the  flatter,  mora  cir- 
cular variety,  with  long  slender  spines,  has  even  been  referred  to  a  difierent 
genua,  Heliocidaria,  by  Hup^.  Authors  generally  have  referred  the  young 
flat  stage  to  HeUQcidam  tuazicana  Ag. 

Liitken  supposed  that  the  common  West  India  Ecbinometra  was  the 
Echinus  lucunter  of  Linne,  and  both  he  and  Professor  Loven  think  the  tradi- 
tion of  Linne's  species  points  that  way  ;  unfortunately  the  labels  of  the  Coll. 
Lud.  Ulric.  Reginae  in  the  Museum  of  Upsala  have  been  lost,  so  that  it  is 
impossible  with  precision  to  determine  what  Idnn6  meant,  and  as  there  is  QO 
doubt  aa  to  what  Lamarck  meant  by  his  K  lucunter,  I  have  retained  the 
name  for  the  common  Pacific  species,  and  would  have  retained  for  our 
West  India  species  the  name  E.  acufera,  as  had  been  done  before  by  Miiller, 
were  it  not  that  the  types  which  have  served  aa  the  Cidaris  subangularis 
of  Leske  are  still  preserved  in  Erlangen,  leaving  us  no  choice  in  the 
matter. 

It  is  somewhat  remarkable  that,  with  the  extensive  geographical  distribu- 
tion of  this  species  (the  whole  coast  of  Brazil,  the  Gulf  of  Mexico,  Caribbean 
Sea,  West  India  Islands,  Bahamas,  Bermudas,  and  W.  coast  of  Africa),  it 
should  be  so  limited  in  bathyraetrical  range. 

Littond  6  to  7  fathoms. 

Echinometra  vliidls 

I  Echiaometra  viildla  A.  AoAas.  1S63.    Bull.  M.  C.  Z.,  L 

PI  X'.  f.  1. 

At  once  recognized  by  its  prominent  bare  abactinal  system  with  equally 
developed  genital  plates.  The  anal  plates  are  large,  bare,  one  or  two 
of  the  larger  ones  having  a  single  spine,  the  genital  plates  carrying  but  a 
single  small  tubercle  near  the  anal  edge ;  the  ocular  plates  are  completely 
excluded  from  liie  anal  system,  the  madreporic  plate  scarcely  larger  than 
the  other  genital  plates.  The  poriferous  zone  narrow,  the  arcs  confluent, 
the  pores  arranged  in  arcs  of  usually  five,  though  sometimes  six  pairs. 

The  spines  in  all  the  specimens  examined  are  of  a  dirty  green  color, 
tipped  with  olive,  with  frequently  a  white  milled  ring.  The  actinostome 
is  nearly  circular,  the  actinal  cuts  shallow  but  sharp  for  this  genus,  the 
auricles  slender,  short,  with  a  large  auricular  opening  and  low  connecting 
ridges.  The  secondary  rows  of  tubercles  of  the  interambulacral  space  are 
irregular,  made  up  of  small  secondaries,  and  in  ambulacra  iirc  mere  granules^ 
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The  tubercles  are  large  and  prominent,  though  the  boss  is  low ;  the  coronal 
plates  are  high. 


Diameter. 

Height. 
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6 
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8.5 
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8.5 
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5 

28 

21. 

10. 

6. 

12. 

2.8 

9 

5 

19 

As  in  Echinoraetra  subangularis  there  is  a  flat  long-spined  variety  of 
Echinometra  viridis,  distinguished  formerly  as  Echinometra  plana,  but  which 
the  full  series  now  in  the  Museum  collection  shows  decidedly  to  hold  the 
same  relation  to  K  viridis  which  Heliocidaris  mexicana  Auct.  holds  to  E. 
subangularis. 

Same  bathy metrical  range  as  former  species ;  much  less  common. 


ECHINIDAE. 

Family  Eohinidae  Aoass.  C.  R.  Ann.  Sc.  Kat.  VI.  1846.   (emend.) 


TEMNOPLFC7RIDAE. 

Subfamily  Temnopleuridae  Desor,  1855.     Syn.  £ch.  fosB. 

TEMNECHINUS. 

Temneohinus  Forbes,  1852.    Brit  foss.  Tert  Echinod.  p.  5. 

Small  Echini^  test  globular,  primary  tubercles  in  two  principal  vertical 
rows;  secondary  tubercles  irregularly  packed  round  base  of  primaries  and 
edge  of  pits  situated  in  median  ambulacral  and  interambulacral  spaces. 
Poriferous  zone  narrow,  confluent,  undulating ;  pores  sunken,  tubercles 
smooth  and  imperforate,  actinal  cuts  slight^  actinal  membrane  bare.  Abac- 
tinal  system  prominent,  genital  plates  well  developed,  genital  openings  in 
grooves.  Anal  system  covered  by  one  large  conical  plate,  anal  slit  on 
edge  of  this  and  covered  by  three  or  four  small  plates.  Spines  short, 
dender,  somewhat  transparent^  resembling  those  of  Salmacis ;  auricles  slen- 
der and  closed. 
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Tin  inM;>i4im«  nUICTll&tllS 

lOeDOOldula  maoolatna  A.  Aoass.  1S69.    Bull.  M.  C.  Z. 
!  TenmecAiniu  macaialus  A.  Aoass.  1ST2.    Rev.  Ech.,  Pt.  I. 

PI.    VIILf.1-18. 

Having  examined  lately  several  species  of  Temnechlni  from  the  London 
Crag,  contained  in  a  fine  collection  of  fossils  from  the  Crag,  sent  to  the 
Museum  by  Dr.  Quimby  of  Liverpool,  I  am  inclined  to  regard  this  as  a  living 
species  of  Temnechinus,  although  it  presents,  even  in  the  lai^est  specimens 
received,  very  marked  differences  from  those  of  Temnechinus  figured  by 
Forbes  in  his  British  Tertiaries. 

This  small  Searurchin  was  described  in  the  Preliminary  Eeport  as  Geno- 
cidaris  maculata  {PI.  VIII.  f.  i).  It  is  closely  allied  to  Opechinus,  which 
Desor  separated  from  Temnopleurus.  The  spines  {PI.  VIII.  f.  5)  resemble  in 
their  structure  those  of  Temnopleurus,  but  are  shorter ;  the  Sea-urchin  with 
its  spines  resembling  a  Psammecbinus,  and  having,  like  it,  a  large  number- 
of  secondary  tubercles,  of  nearly  uniform  size,  closely  crowded  together  {PI. 
VIII.  f.  ^),  but  of  a  peculiar  chiselled  structure  round  the  base  of  the  pri- 
maries (so  that  it  may  be  said  that  this  genns  is  a  Psammecbinus  among  Tem- 
nopleuridae),  there  is  a  principal  row  of  tubercles  in  the  ambulacral  and 
interambulacral  area  larger  than  the  others.  The  poriferous  zone  is  narrow ; 
the  pores,  separated  by  an  arched  ridge,  are  arranged  in  an  unbroken,  slightly 
undulating,  vertical  row.  The  primary  tubercles  are  smooth,  imperforate. 
Near  the  base  of  the  tubercle  in  the  interambulacral  spaces  the  test  is  orna- 
mented by  pits  specially  marked  near  the  suture  of  the  plates ;  in  small  speci- 
mens {PI.  VIII.  f.  11),  the  small  tubercles  are'  frequently  connected  by  a 
ridge  with  the  main  tubercles,  and  in  still  younger  specimens  {PL  VIII.  f. 
14),  before  the  secondary  tubercles  are  well  separated  from  the  ridges,  they 
form  spokes  radiating  from  a  hub,  similar  to  the  structure  of  the  tuberoles  in 
Glyphocyphus  radiatus,  and  some  species  of  Echinocyphus.  The  genera 
Opechinus,  Microcyphus,  Trigonocidaris,  and  Temnechinus  form  a  tranfiition 
between  Echinus  (Psammecbinus)  and  Temnopleurus.  The  actinal  membrane 
is  bare,  with  the  exception  of  the  ten  small  circular  buccal  plates.  The  acti- 
nal opening  is  not  large,  with  slight  indentations  {PI.  VIII.  f.  £) ;  in  Hmaller 
specimens  the  actinal  system  is  nearly  circular  {PI  VIII.  f.  IS),  the  test  is 
irregularly  covered  with  pedicellari^e,  having  a  blunt  head  sunnountuig -a 
long,  slender  stem,  articulating  upon  a  shorter,  stout  rod  {PI.  VIIJ.  f.  6). 
The  abactinal  system  is  peculiar,  as  we  find  in  the  largest  specimens  even 
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(PL  VIII.  f.  l),  which  appear  fully  developed,  but  a  single  circular  plate 
{PL  VIII.  f.  S),  slightly  conical,  occupying  nearly  the  whole  anal  system, 
with  the  exception  of  a  small  crescentshaped  anal  slit,  covered  by  four  very 
small  plates.  The  genital  plates  are  large  pentagonal,  with  a  deep  groove, 
in  which  is  situated  the  genital  opening,  having  on  the  anal  edge  a  cluster 
of  three  or  four  small  tubercles;  the  ocular  plates  are  also  pentagonal,  elon- 
gated horizontally,  indented  slightly.  The  color  of  the  test  is  greenish  {in 
alcohol),  often  mottled  with  dark  violet  patches  :  the  spines  are  of  the  same 
greenish  tinge,  banded  irregularly  with  reddish  transverse  bands.  In  other 
specimens  we  have  the  same  pattern  of  coloration,  in  different  shades  of 
green,  with  white  spots  irregularly  scattered  over  the  surface,  or  the  me- 
dian ambulacral  and  interambulacral  spaces  are  colored,  the  tubercles  rising 
prominently  from  this  deeper  background  j  the  anal  edge  of  the  genital 
plates  is  similarly  colored.     On  PI.  VIII.  f.  30,  is  given  a  part  of  the  test  of 

-  Tenmacbinns  globoeoB  of  Forbes,  from  a  specimen  considerably  larger  than 
the  specimen  of  T.  maculatus  {PI.  VIII.  f.  l),  when  the  pits,  which  exist  at 
the  base  of  the  tubercles  {PI.  VIII.  f.  4),  are  just  commencing  above,  white 
they  are  well  developed  in  the  part  of  the  test  of  the  fossil  species  represent- 
ed, but  coincide  in  the  structure  of  the  upper  part  of  the  test  with  the  living 
specimens.  The  changes  due  to  growth  in  the  recent  species  of  Temnechinus 
are  striking,  the  different  stages  from  the  perfectly  smooth  uniform  granulation 
of  the  smallest  specimen  collected  {PI.  VIII.  f.  17),  with  ita  immense  actinos- 
tome,  through  those  represented  in  Pt.  VIII.  f.  l4,tof.  11,  and  to/.  ^,  would 
scarcely  be  credited  to  belong  to  the  same  species  were  it. not  for  the  complete 
series  collected.  The  different  habitus  of  the  oldest  and  smallest  specimen  col- 
lected is  best  seen  by  contrasting  {PI  VIII.  f.  16  and  PL  VIII.  f.  l)  the  two 
extreme  sizes  of  this  species  collected  by  Mr.  PourtalSa  In  the  youngest  stage 
{PI.  VIII.  f.  16),  the  spines  are  slightly  flattened,  pointed,  swollen  in  centre, 
serrated,  longitudinally  striated ;  they  equal  in  length  the  diameter  of  the 
teat,  are  few  in  number,  and  remarkably  large,  here  and  there  some  smaller 
^ines  having  the  same  structure  as  the  larger,  and  a  few  club-shaped  embry- 
onic spines,  not  yet  articulated.  The  test  is  flat,  pentagonal,  is  not  separated 
into  plates,  has  no  abactinal  system  proper  yet  specialized,  beyond  the  single 
hige  plate  of  the  anal  system  and  the  large  genital  openings,  in  the  limestone 
network.     In  a  somewhat  older  stage  the  spines  cover  the  teat  more  close- 

[  ly  concealing  the  ariitl  plate,  they  have  lost  their  fusiform  shape  and  take 
!  fonu  uf  spines  figuxed  in  PI.  VIII.  /.  i$,  stiU  retaining  sufficiently  the 
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structure  and  coloration  of  the  fusiform  spines  to  show  their  connection.  The 
test  denuded  and  magnified  presents  the  peculiar  hub-shaped  arrangement  of 
the  ridge  to  form  the  secondary  tubercles  round  the  base  of  the  primaries  (Pi 
VIIL  f,  14).  When  somewhat  older  the  actinostome  is  much  smaller  {Pi 
VIIL  f.  16)j  slightly  angular,  the  genital  plates  not  yet  distinctly  formed. 
In  the  following  stage  {PI  VIII.  f.  89  9)j  the  pits  at  the  base  of  the  tubercles 
are  quite  marked  {PL  VIIL  f.  11),  the  spines  are  about  a  third  the  diameter 
of  the  test>  but  have  quite  the  general  aspect  of  those  of  larger  specimens 
{PI.  VIII  /.  12).  The  abactinal  system  is  well  formed,  the  genital  plates 
rising  above  the  level  of  test,  are  pentagonal,  deeply  grooved  for  the  opening 
of  the  genital  openings,  the  madreporic  body  prominent  {PL  VIII.  /.  10)y 
and  a  single  conical  plate  fills  the  whole  of  the  anal  system.  The  auricles 
resemble  those  of  some  species  of  Temnopleurus  ( PL  VIII  f.  13). 

The  largest  specimens  collected  {PL  Vlllf,  jf,  4)  have  the  same  structure 
in  the  middle  of  test  which  is  found  in  the  youngest  plates  of  Temnechinus, 
showing  that  eventually  these  incipient  pits  will  fall  together,  forming  pits 
similar  to  those  of  the  fossil  species  {PL  Vlllf.  30).  The  outline  of  the  test 
is  regularly  arched,  slightly  flattened  at  top  {PL  VIII/.  7).  The  changes  in 
the  poriferous  zone  are  slight,  the  zone  of  the  older  specimens  being  some- 
what imdulating  {PL  VIII/.  4,)  or  angular,  while  in  younger  specimens  the 
poriferous  zone  is  vertical  {PL  VIII  /.  14)  ;  the  ridges  separating  the  pairs 
of  pores  becoming  more  distinct  with  age,  and  the  pores  more  sunken. 

From  30  to  160  fathoms. 

Among  the  Temnopleuridae  the  changes  due  to  growth  are  very  promi- 
nent ;  hence  the  difficulty  of  recognizing  the  species  thus  far  established,  as 
the  descriptions  belong  to  specimens  not  identical  in  age.  It  would  be 
hardly  possible  to  recognize  in  PL  VIII  /  S2  and  PL  VIIL  /  24  corre- 
sponding portions  of  the  test  of  Temnopleurus  Reynaudi ;  the  sharp,  deep, 
rectangular  pits  at  the  sutures  of  the  plates  {PL  VIII.  /  24)j  taken  with  the 
peculiar  anal  system  of  this  stage  of  growth  {PL  VIII  /  S3),  with  its  large 
elliptical  anal  plate  covering  nearly  the  whole  anal  system,  would  certainly 
warrant  us  in  separating  these  specimens  from  those  with  wide,  diffuse,  tri- 
angular depressions  at  the  sutures  of  the  plates  {PL  VIII./.  SS),  having  promi- 
nent, isolated,  comma-shaped  secondaries  round  the  primary  tubercles,  and  an 
anal  system  in  which,  although  one  plate  is  much  more  prominent  than  the 
others,  yet  is  relatively  small  compared  to  the  size  of  the  anal  system 
{PL  VIII/ 2 4\ 
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Similar  changes  of  growth  are  observed  in  Temnopl.  Hardwickii  {PI 
VIII.  f.  25j  26).  The  secondary  tubercles  appear  at  first  like  radiating 
spokes.  The  pits  are  sharp,  rectangular  {PL  VIII  /.  25)^  while  in  somewhat 
older  stages  they  are  more  circular  {PL  VIII  f.  26\  the  secondary  tubercles 
isolated,  and  eventually  these  pits  become  mere  smooth,  bare,  angular  spaces 
at  the  junction  of  the  plates  in  the  adult.  The  increase  in  number  of  plates 
of  the  anal  system,  due  to  age,  is  seen  in  comparing  PL  VIII  f.  28  and  PL 
VIII  f.  27 ;  the  anal  system  undergoing  changes  similar  to  those  of  the 
anal  system  of  Toxopneustes,  Echinus,  and  the  like,  where  no  one  plate  re- 
tains a  greater  prominence,  as  is  so  markedly  the  case  in  Temnopleurus,  where 
the  plate,  originally  covering  the  whole  anal  system,  is  peculiarly  orna- 
mented, and  retains  throughout  its  characteristic  featiu'es,  and  is  readily 
distinguished  (P/.  VIII  f.  2JI)  in  the  oldest  specimens  from  the  plates  sub- 
sequently added  in  younger  specimens. 

D  'Archiac  and  Haime  have  figured  from  the  Nummulitic  formation  of  India 
a  number  of  species,  which  are  usually  referred  either  to  Temnopleurus  or 
to  Opechinus,  which  belong  to  this  same  genus  Temnechinus. 


TRIGONOCIDARIS. 

Trigonocidaria  A.  Agass.  1869.    BulL  M.  C.  Z.,  I. 

Small  Echini,  test  thin,  regularly  arched  above,  depressed  below ;  actinal 
cuts  slight,  actinal  membrane  strongly  imbricated.  Two  principal  vertical 
rows  of  tubercles,  both  in  the  ambulacral  and  interambulacral  areas ;  second- 
aries and  primaries  connected  by  ridges  raised  above  test,  forming  an  irreg- 
ular network  of  ridges,  with  more  or  less  deep  pits  between  them  ;  porifer- 
ous zone  narrow,  pores  arranged  in  single  vertical  pairs,  spines  longitudinally 
and  laterally  striated.  Abactinal  system  large,  genital  plates  excluding 
smaller  ocular  plates  from  anal  system,  which  is  covered  by  four  plates. 


Trigonocidaris 

!  Trigonocidaris  albida  A.  Ao.  1869.     Bull.  M.  C.  Z.,  L 

PI  IV  /.  i-7. 

Small  species,  in  which  the  primary  tubercles  have  the  same  structure  as  in 
Temnechinus ;  but,  in  addition,  the  whole  test  is  covered  by  a  reticulation 

9 

of  ridges,  similar  to  those  of  Podocidaris,  but  more  numerous  and  quite 
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irregular  {Pi.  IV.  f.  3\  extending  from  the  base  of  the  different  tubercles, 
both  primary  and  secondary,  and  uniting  them  all  in  a  complicated,  raised 
system  of  network,  with  irregularly  shaped  cells,  the  ridges  leaving  more  or 
less  deep  pits,  giving  the  test  the  appearance  of  having  been  gouged  out  in 
spots  {PI.  IV.  f.  l).  The  spines  are  long,  slender,  somewhat  transparent, 
longitudinally  striated,  with  slight  transverse  striation  (P/.  IV.  f.  4).  The 
abactinal  system  resembles  that  of  Hemipedina,  but  the  anal  system  is  cov- 
ered by  only  four  triangular  plates,  one  of  which  is  much  larger  than  the 
others  {PL  IV.  f.  l).  •  From  the  fact  that  in  the  youngest  specimens  exam- 
ined we  find  them  already,  I  am  tempted  to  suppose  they  never  increase  in 
number,  and  remain  as  they  are,  as  in  Arbacia.  The  actinal  membrane  is,  as 
in  some  species  of  Toxopneustes,  entirely  covered  by  a  number  of  rather 
large  plates  irregularly  arranged,  the  ten  buccal  plates  being  but  slightly 
more  prominent  {PI.  IV.  f.  2)  than  the  others.  The  actinal  opening  is  of 
moderate  size,  slightly  indented  ;  the  auricles  are  exceedingly  slender,  and 
disconnected  at  the  extremity.  There  are  but  two  principal  rows  of  primary 
tubercles,  both  in  the  ambulacral  and  interambulacral  zone,  with  but  five  to 
six  minute  tubercles  seated  upon  the  connecting  ridges  in  the  latter  zone, 
and  two  or  three  upon  each  plate  in  the  former.  The  poriferous  zone  is 
narrow ;  the  pores  are  placed  obliquely  in  an  unbroken  vertical  zone,  three 
to  each  ambulacral  plate,  and  separated  by  ridges  running  from  the  ambula- 
cral tubercles  to  the  interambulacral  zone,  similar  to  those  joining  the  tuber- 
cles. The  test,  as  well  as  the  spines,  are  almost  white,  the  latter  having  only 
a  slight  tinge  of  yellow  when  largest.  The  whole  test  is  covered  with  pedi- 
cellariaB  {PL  IV.  f.  5\  having  a  large  pointed  head  articulated  upon  a  long, 
comparatively  slender  peduncle,  seeming  scarcely  capable  of  supporting  the 
bulky  head. 

In  younger  specimens  {PL  IV.  f.  e),  the  reticulations  connecting  the 
smaller  number  of  larger  tubercles  are  broader,  the  pits  less  numerous  and 
not  so  deeply  cut  {PL  IV.  f.  7) ;  the  secondaries,  however,  show  no  regular 
arrangement,  the  spines  are  comparatively  longer,  the  arrangement  of  the 
poriferous  zone  is  the  same,  and  the  abactinal  system  does  not  vary  materi- 
ally from  the  older  specimens  figured.  The  only  approach  we  have  to  a 
similar  reticulation  in  any  other  genus  is  in  Echinocyphus,  but  then  it  is 
limited  to  a  few  spurs  radiating  from  the  primary  tubercles  like  spokes. 

From  40  to  270  fathoms. 
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Snbfamily  Tripleohinidae  A.  A0A88. 

(PSEUDODI ADEMA. )    Hemipedina. 

Hemipedina  Wright,  1855. '  Brit  OoL  Eehin. 

The  small  number  of  living  specimens  of  the  genera  belonging  to 
Pseudodiadematidae  thus  far  found  renders  it  extremely  difficult  to  form 
any  opinion  of  the  characters  hitherto  employed  to  distinguish  the  genera 
allied  to  Phymosoma  and  Pseudodiadema.  It  seems  pretty  evident  that  there 
have  been  too  many  generic  divisions  introduced,  but  I  am  unable  from  the 
material  thus  far  collected  to  give  any  satisfactory  limitation  of  the  genera  of 
Pseudodiadematidae,  resting  as  they  do  upon  the  presence  or  absence  of  crenu- 
lation  and  perforation  of  the  tubercles.  For  this  reason  I  prefer,  xmtil  better 
characters  can  be  pointed  out  than  those  upon  which  I  based  my  separations 
from  Hemipedina  of  Caenopedina,  to  regard  this  genus  as  identical  with 
Hemipedina,  regarding  Hemipedina  at  the  same  time  as  a  subgenus  of 
Pseudodiadema,  from  which  it  differs  only  in  having  smooth  tubercles,  not 
crenulate,  and  having  deep  actinal  cuts  and  smaller  ambulacral  tubercles. 

The  genus  contains  Echini  having  but  two  principal  vertical  rows  of  tuber- 
cles in  the  ambulacral  and  interambulacral  areas,  the  ambulacral  tubercles 
smallest,  both  perforate  but  not  crenulate.  Poriferous  zones  simple,  forming 
arching  curves  round  the  primary  tubercles.  Actinal  cuts  marked,  ten  large 
buccal  plates.  Abactinal  system  large,  not  prominent  Spines  long,  slender, 
longitudinally  striated.  The  poriferous  zone  resembles  that  of  Orthopsis, 
having  also,  like  it  and  Echinopsis,  perforate  but  not  crenulate  tubercles.  It 
resembles  Acrosalenia  as  well  as  Phymosoma,  of  which  the  tubercles  are, 
however,  crenulate  and  not  perforate. 

Hemipedina  cnbensis 

!  Caenopedina  oubensis  A.  Aoass.  1869.    BuU.  M.  C  Z.,  L 
1  Hemipedina  cubenm  A.  AoAsa.  1872.    Rev.  £cb.  Ft  I. 

PHIL  f.  1-7. 

This  species  is  a  living  representative  of  the  genus  Hemipedina  of  Wright 
(as  emended  by  Desor,  Wright  having  included  in  it  species  of  other  genera 
of  Pseudodiadematidae).  It  differs  from  its  fossil  representative  by  the  pecu- 
liar arrangement  of  the  pores,  which  have  a  tendency  to  arrange  themselves 
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in  lateral  arcs  of  three  pairs  (PI.  III.  /.  4).  The  general  outline  of  the  teat 
is  that  of  Phymosoma,  there  are  only  two  rows  of  tubercles  extending  from- 
pole  to  pole ;  the  flatness  of  the  abactinal  part  of  the  test  {Pi.  III.  /.  5), 
and  the  great  development  of  the  abactinal  system,  remind  -us  of  some  forma 
of  Hemipedina,  as,  for  instance,  Henupedina  Gnarangeil  CoTT.  et  Trig.,  fig- 
ured in  PI.  XXII.  f.  5,  Echin.  de  Sarthe.  The  actinal  opening  La  Bmall,  with 
sharp  cuts  for  the  passage  of  long,  narrow  gills  {PI.  III.  f.  2).  The  spines 
are  long,  moderately  stout,  as  long  as  the  diameter  of  the  test,  longitudi- 
nally striated,  resembling  the  spines  of  some  species  of  Hemipedina  figured 
by  Wright  The  pores  are  arranged  in  vertical  connected  arcs,  of  from 
three  to  four  paire.  There  are  two  rows  of  perforate  primary  tubercles  in 
the  ambulacral  area,  decreasing  rapidly  in  size  towards  apex,  and  placed 
close  together  {PI.  III.  f.  3).  They  are  considerably  smaller  than  those  of 
the  interambulacral  area.  There  are  one  or  two  small  imperforate  tubercles 
at  the  base  of  the  larger  ones.  The  poriferous  zone  is  broad  and  well 
defined,  spreading  slightly  at  actinostome  {PI.  Ill.f.  3). 

The  perforate  interambulacral  tubercles  are  arranged  in  two  primary  rows, 
separated  from  the  poriferous  zone  by  a  row  of  small  imperforate  tubercles 
{PI.  III.  f.  3),  with  two  or  three  similar  irregular  rows  between  the  larger 
tubercles  in  the  median  interambulacral  zone.  The  pedicellariie  of  test,  near 
the  abactinal  pole,  have  very  large,  broad,  open  arcs  {PI.  IILf.  G),  when  full 
grown,  resembling  those  of  Echinus  proper;  the  young  pedicellariie  {PI.  III. 
f.  7)  are  more  compact.  The  plates  of  the  abactinal  system  are  large  {PL  III. 
f.  1),  with  straight  sides ;  the  genital  are  heptagonal,  carrying  five  to  six 
small  tubercles,  and  as  many  still  smaller  ones.  The  ocular  plates  are  pen- 
tagonal, with  a  large  ocular  pore  surrounded  by  an  arc  of  small  tubercles. 
The  plates  covering  the  large  anal  system  are  very  numerous  and  minute. 
The  anus  is  situated  in  the  very  centre  of  the  anal  system.  The  teeth  re- 
semble those  of  Arbacia.  The  buccal  membrane  is  strengthened  round  the 
mouth,  close  to  the  teeth,  by  ten  large  plates  {PL  III.  f.  g),  (perforated  for 
buccal  tentacles,)  occupying  nearly  the  whole  membrane,  with  eight  to  ten 
very  much  smaller  ones  between  the  large  plates  and  test  The  color  of  the 
large  spines,  in  alcohol,  is  of  a  dull  ycllowi^h-green,  while  the  smaller  spines, 
as  well  as  test  and  abactinal  plates,  have  a  more  yellowish  tint 
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ECHINUS. 

Bond.  1554.    De  Fuoib.  (Linn.),    (emend.) 


This  genus,  as  limited  by  Desor,  contaiued  only  species  more  or  less 
globular,  having  comparatively  small  tubercles,  smooth,  imperforate,  of  nearly 
equal  size  on  the  two  areas,  forming  but  two  principal  vertical  rows  upon  the 
coronal  plates  upon  both  areas,  the  other  tubercles  being  smaller  and  irregu- 
larly arranged.  Actinostome  small,  with  but  slight  cuts.  Buccal  membrane 
bare,  with  only  the  ten  buccal  shields.  Spines  comparatively  stout,  fre- 
quently attaining  a  considerable  size,  in  some  of  the  species  equalling  the 
test  in  diameter.  Pores  arranged  in  arcs  of  three.  Jaws  comparatively 
weak,  auricles  slender. 

Lutken  has  first  thrown  doubt  upon  the  validity  of  this  genus,  and  is  in- 
clined to  consider  the  species  of  Fsammcchinus  also  as  true  Echini.  If  we 
were  to  found  this  genus  simply  upon  the  presence  or  absence  of  the  plates 
upon  the  buccal  membrane,  his  objections  would  be  well  founded.  It  may 
be  objected  that  we  must  take  into  account  the  facies  of  the  tubercles,  the 
close  arrangement  of  the  miliaries  and  secondaries  contrasted  with  the  sparse 
and  regularly  placed  primary  rows  of  the  true  Echini,  and  the  totally  dif- 
ferent structure  of  the  abactinal  system,  which  would  seem  to  justify  us 
in  considering  Psammechinus  as  a  subdivision,  certainly  ranking  as  a  sub- 
genus of  Echinus  proper;  yet  in  Echinus  sphaera  we  find  the  young  so 
closely  resembling  the  typical  Psammechinus  that  we  plainly  see  that  the 
objections  to  Liltken's  proposition  are  not  based  upon  solid  ground. 

T!j«i[^Ti^B  sraciliB 

1  Echinja  giaoUlB  A.  AOASa.  1S69.     Bull.  M.  C.  Z.  L,  No.  9. 

PI.  VI'.  /.  6;  PI  VII.  /.  1-6. 

This  species  holds  an  intermediate  position  between  K  Flamingji  Ball 
and  E.  male  Lau.,  to  both  of  which  it  is  allied.  Like  the  former,  it  is  sub- 
ject to  great  variations  in  the  ratio  of  the  longitudinal  and  vertical  diameter 
of  the  test.  The  primary  tubercles  are  larger  than  those  of  E.  melo,  but 
smaller  than  those  of  E.  Flemingii.  The  spines  in  the  proportion  they  bear 
to  test  are  similar  to  those  of  E.  melo.  The  general  pattern  of  coloration  is 
the  samc.consistingof  bands  of  green  made  up  of  irregularly  shaped  lozenges 
running  in  vertical  rows,  dimittishing  in  intensity  towards  actinostome,  the 
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intermediate  spaces  forming  brilliant  white  or  straw-colored  bands.  In  one 
of  these  white  bands  is  placed  the  poriferous  zone,  and  each  primary  row  of 
tubercles  is  placed  in  a  similar  band  at  the  junction  of  the  points  of  the  green 
lozenges.  Thus  the  test  is  divided  into  twenty  bands  alternately  green  and 
white ;  the  poriferous  zones,  and  two  principal  rows  of  tubercles  being  sepa- 
rated by  these  dark  green  lozenges,  giving  the  test  a  most  graceful  pattern 
of  coloration.  The  abactinal  system  is  compact  and  circular ;  the  shape  of 
the  genital  plates  is  a  pointed  pentagon  somewhat  as  in  E.  melo,  while  in 
Flemingii  they  are  heptagonal.  The  madreporic  body  is  reduced  to  a  narrow 
band  across  the  genital  plate.  The  anal  system  is  made  up  of  a  lai^  num- 
ber of  small  plates.  The  ten  large  plates  of  the  buccal  membrane  are  quad- 
rangular with  rounded  comers,  carrying  stout  pedicellarisa  similar  to  those 
of  B.  melo.  The  position  and  general-  arrangement  of  the  tubercles  is  similar 
to  E.  melo  ;  the  large  tubercle  is  placed  in  the  centre  of  the  interambulacral 
plate,  which  carries  in  addition  short  horizontal  rows  of  two  or  three  minute 
tubercles,  the  row  near  the  horizontal  suture  being  the  most  prominent  In 
the  ambulacral  zone  the  main  tubercle  has  a  similar  position ;  the  small 
tubercles  are  placed  close  to  the  median  suture,  and  form  irregular  vertical 
rows.  Two  kinds  of  pedicellariaa  are  scattered  over  the  whole  surface  of  the 
test,  supported  upon  distant  miliaries,  both  in  the  ambulacral  and  interam- 
bulacral areas.  The  shortrstemmed,  thick-headed  ones  are  similar  to  those 
of  E.  melo.  The  long-stemmed  have  a  triangular,  sharp  elongate  head  at  the 
extremity  of  a  very  slender  stem,  with  wide  arched  openings.  The  distance 
between  the  milled  ring  and  the  articulating  surface  of  the  shaft  of  the  spine 
is  greater  than  in  either  of  the  allied  species  of  Echinus. 


21.5 

n.7 

15.3 

12. 

In  younger  specimens  the  smaller  tubercles  of  the  interambulacral  spaces 
form  irregular  vertical  lines,  two  on  each  plate ;  the  miliaries  are  less  numer- 
ous, the  anal  plates  larger  and  fewer  in  number,  and  ihe  white  bandB  (tf  tiie 
poriferous  zones  better  marked;  the  ten  buccal  plates  are  thickly  studded 
with  stout  pedicellarisB. 

In  still  younger  specimens,  measuring  irom.  10*™  to  15""",  the  elegant 
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markings  of  the  older  specimens  are  scarcely  laid  out  even  towards  the 
abactlnal  region,  where  in  the  older  specimens  they  are  most  distinct 
The  main  vertical  rows  of  the  primary  tubercles,  both  of  the  ambulacral 
and  interambulacral,  are  very  prominent;  miliaries  are  almost  absent,  the 
anal  system  of  the  youngest  specimen  being  covered  by  five  plates,  one 
of  which  occupied  nearly  the  whole  of  the  anal  system.  This  species  at- 
tains a  considerable  size  ;  specimens  are  in  our  collection  measuring  65.8  in 
diameter,  and  another  78'™'  in  height,  exceeding  somewhat  the  transverse 
diameter. 

In  Echinus,  as  in  Toxopneustes,  we  find  in  the  younger  stages  (PL  VII. 
f.  S,  4)  the  same  unbroken  vertical  arrangement  of  the  pores,  taking  next  a 
vertically  arched  form,  still  connected,  and  then  assuming  the  arrangement 
of  the  adult.  In  these  genera  the  anal  system  is  at  first  covered  by  one 
plate,  and  undergoes  changes  similar  to  those  of  Strongylocentrotus,  by  the ' 
addition  of  four  smaller  plates  (PI.  VII.  f.  i),  and  ao  on  (PI  VII.  f.  3, 6^  6),  the 
original  subanal  plate  retaining  long  a  greater  prominence.  The  miliaries 
are  formed  in  these  genera  as  well  as  Strongylocentrotus  by  radiating  ridges 
arising  from  the  base  of  the  primary  tubercles,  forming  a  sort  of  star  (PL  VII. 
f.  fi) ;  then  they  swell  at  the  distal  extremity,  forming  a  set  of  club-shaped 
spokes  •  round  the  main  tubercle  ;  these  are  little  by  little  separated  from  it, 
and  become  independent  elliptical  tubercles  at  first,  and  then  miliaries  or 
secondary  tuberclea  The  ten  large  buccal  plates  of  the  actinal  membrane 
are  the  first  to  appear.  Small  plates  (in  genera  in  which  they  are  foimd  in 
the  adult)  are  next  formed  between  them  and  the  teeth,  while  afterwards 
they  cover  the  whole  membrane,  as  in  Toxopneustes  and  Trigonocidaris, — 
a  mode  of  growth  of  the  actinal  buccal  plates  totally  difiEerent  from  that  of 
the  buccal  plates  of  Cidaris,  where  new  plates  are  added  next  to  the  coronal 
plates  of  the  test,  carrying  the  poriferous  zone  along  with  them. 

In  young  specimens  of  I^ammechinus  microtuberculatus  we  have  a  struc- 
ture similar  to  that  of  the  young  of  Echinus  proper  (PI.  VIII.  f.  19-Si). 
Hie  poriferous  zone  is  vertical,  there  being  no  tendency  as  yet,  in  specimens 
measuiing  d™**  in  diameter,  for  pores  to  form  arcs  of  three  pairs ;  the  tuber- 
das  are  already  closely  crowded  together,  but  no  more  than  is  the  case  in 
yooDg  qiecimens  of  £  sphaera  of  the  same  size,  where  we  see,  perhaps  better 
than  in  any  other  species,  the  impossibility  of  separating  Psammechinus  as 
usually  understood  from  Echiuui;  proper  as  has  been  nuuntained  by  Dr.  Lutken. 
In  Hipponoe  the  lateral  spreading  of  the  pores  takes  place  very  rapidly 
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(see  PI.  VIII.  f.  S9),  while  in  Psanimechinua  the  pores  frequently  remain 
vertical  so  long  that  we  might  be  tempted,  as  has  been  frequently  the  case 
in  allied  fossil  species,  to  retain  the  adult  in  the  genus  Arbacia  Agass.  non 
Gray,  from  the  impossibility  of  stating  confidently  whether  the  pores  were 
arranged  in  arcs  of  three  pairs  or  not 

EchlniiB  norregiciis 

1  Ectunm  norregious  DUb.  o.  Kobek,  1644.     Skaod.  Ecbin. 

PI.  VI'.  f.  J,. 

Test  flat,  slightly  conical,  depressed.  Abnctinal  system  prominent,  com- 
pact, raised  above  level  of  test.  Anal  system  small,  genital  plates  large,  with 
large  genital  openings,  and  prominent  secondary  tubercles  on  part  near  anal 
edge.  Two  principal  vertical  rows  of  primary  tubercles  in  ambulacral  and 
interambulacral  space,  with  two  shorter  vertical  rows  of  larger  secondaries 
extending  from  octinostome  to  ambitus,  in  interambulacral  space,  on  each 
side  of  primary  row,  and  from  ten  to  twelve  secondaries  on  each  plate,  with 
intermediate  spaces  filled  by  miliaries.  Ambulacral  space  narrow,  plates  well 
covered  by  secondary  and  miliary  tubercles  except  along  median  line  near 
abactinal  region  where  bare  aa  well  as  in  the  interambulacral  median  space. 
Mouth  rather  larger  than  in  other  species  of  Echinus  of  its  size.  E.  norvegicus, 
like  E.  elegans,  is  flattened  below,  with  the  actinostome  somewhat  depressed. 
Primary  spines  straw-colored,  long,  sharp,  tapering  ;  secondaries,  same  color, 
attaining  about  one  half  the  diameter  of  the  test 

The  variations  of  species  of  true  Echinus  are  very  considerable,  the  spe- 
cies recognized  are  by  no  means  discriminated  mth  the  accuracy  which  is 
required,  and  the  differences  of  opinion  prevailing  respecting  the  number  of 
species  of  this  genus,  as  is  readily  seen  by  examining  the  Synonymic  Lists  of 
various  writers,  show  how  much  remains  to  be  done.  The  remarkable  uni- 
formity in  appearance  of  the  specimens  of  the  allied  species  of  E.  elegans,  nor- 
vegicus, Flemingii,  melo,  and  the  absence  of  complete  series  of  different  sizes 
of  the  different  forms,  seems  to  make  it  impossible  at  present  to  characterize 
these  species  with  great  accuracy;  and  I  give  with  great  hesitancy  soch 
differences  as  I  have  noticed  which  appear  constant,  stating  at  the  same  time 
that  E.  Flemingii,  E.  elegans,  and  E.  norvegicus  may  yet  turn  out  identical 
species,  as  well  as  E.  gracilis  and  E.  melo,  though  tiie  material  at  c 
in  the  different  Museums  does  not  at  present  justify  mdi  a  podtikw. 

I  had  not,  when  writing  the  Preliminary  Report,  seen  a  good  scries  of 
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Echinufl  DorvegicuB  and  referred  the  single  small  specimen  to  Echinus 
Flemingii.  It  is  a  young  Echinns  norvegicus  of  which  the  Miuenm  now 
possesses  a  good  set  of  specimens,  thanks  to  Professors  lliomBon  and  Lov£n 
and  Dr.  Lutken. 

The  younger  Sars  haa  separated  as  distinct  from  E.  norregicos,  under  the 
name  of  E.  raiispinus,  specimens  which  are  in  my  opinion  only  very  globular 
E.  norvegicus ;  under  the  name  of  R  depressua,  large  flattened  specimens  with 
remarkably  large  and  stout  spines  of  an  umber  color,  tipped  with  pink,  equal- 
ling in  length  more  than  half  the  diameter  of  the  test,  with  a  somewhat 
larger  anal  system,  more  like  that  of  E.  elegans,  and  in  which  tiie  second- 
aries are  arranged  in  circles  round  the  primaries  upon  the  somewhat  higher 
coronal  plates.  The  series  of  specimens  dredged  by  the  Porcupine  Expedi- 
tion plainly  shows  this  to  be  ia  modification  of  the  typical  E.  norvegicus, 
which  previously  had  been  known  mainly  from  small  specimens,  very  few 
of  them  measuring  more  than  one  to  one  and  a  half  inches  in  diameter 
having  been  found  previously. 


TOXOPNEUSTES. 

ToxepnoiutM  Aqass.  IS36.    Frod.  (dod  Aqass.  Dei.  1S46}. 

Ecnini  with  test  more  or  less  conical,  tubercles  of  uniform  size^  arruiged  in 
several  vertical  rows  in  interambulacral  and  ambulacral  spacea  Poriferous 
zone  broad,  pores  arranged  in  inclined  arcs  of  three  pairs,  in  the  larger  spe- 
cies forming  three  irregular  vertical  rows  resembling  the  arrangement  of 
Hippono€.  The  actinostome  is  large,  the  cuts  are  deep,  the  buccal  mem- 
brane thickly  plated  with  large  imbricating  plates.  Spines  short,  moder- 
ately stout. 

My  attention  was  first  called  to  the  affinity  of  Boletia  and  Lytechinua 
from  a  comparison  of  young  Boletia  pileolus  and  Boletia  rosea  with  young 
specimens  of  Lytechinus;  tiie  former  had  all  the  featuxes  of  Lytechinus, 
except  of  tlie  plated  buccal  membrane.  A  closer  examination  of  the  sub- 
ject shows  that  no  positive  character  can  be  drawn  to  distinguish  the  two 
genera  except  .the  presence  of  the  plated  buccal  membrane  of  Lytechinus. 
Slw  peeoliar  pedicellariffi  so  finely  developed  in  Boletia  also  occur  in  Lyte- 
chinns,  but  are  much  less  numerous  and  also  much  smaller.  The  struOture 
of  the  abactinal  and  actinal  systems,  the  general  structure  of  the  ambulacral 
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system  is  the  same  in  the  two  genera.  In  old  specimens  of  Boletia  we  find, 
during  the  growth  of  the  poriferous  zone,  that  new  plates  are  frequently 
added  at  any  point  of  the  poriferous  zone,  thus  introducing  an  element  of 
irregularity  in  the  trigeminal  arrangement,  giving  a  greater  preponderance 
to  the  apparent  vertical  arrangement  of  the  pores  which  is  not  found  in 
Lytechinus,  though  in  young  Boletia  maculata,  and  up  to  the  largest  size, 
the  mode  of  growth  of  the  poriferous  zone  is  the  same  as  in  the  typical 
Lytechinus,  and  in  this  species  of  Boletia  the  general  features  of  Lytechinus 
are  retained  ;  unfortunately  the  buccal  membrane  of  B.  maculata  is  not 
preserved  in  any  of  the  specimens  examined,  and  I  am  unable  to  show  any 
correlation  between  these  characters.  For  the  present  it  does  not  seem 
advisable  to  maintain  Lytechinus  even  as  a  subgenus  of  (Boletia)  Toxop- 
neustes,  imtil  we  know  something  more  of  the  Boletia  maculata. 

# 

TozopnensteB  ▼ariegatns 

I  Echinus  variegatus  (Lamk.)  1816.    A.  8.  Vert 

!  Toxopneusles  variegatus  A.  Aoass.  1872.     Rev.  Ech.,  Ft  I. 

PL  11.  f.  5,6;  PLIV\f.i,5;  PI  Vn.f.7-20. 

The  tubercles  both  of  the  ambulacral  and  interambulacral  areas  are 
arranged  in  perfectly  regular  vertical  rows,  closely  packed  on  lower  surfaces 
in  interambulacral  area,  but  one  vertical  row  of  large  tubercles  extending 
from  ambitus  to  the  apex,  the  one  next  to  the  poriferous  zone  gradually  becom- 
ing much  smaller,  while  the  others,  according  to  the  size  of  the  specimens, 
extend  more  or  less  .towards  the  abactinal  region,  leaving  a  bare  median 
space  on  which  the  granidation  of  the  plate  is  very  fine  and  compact  The 
secondaries  are  far  apart  and  irregularly  scattered  round  the  primaries.  In 
the  ambulacral  space  the  outer  vertical  rows  alone  extend  to  the  abactinal 
region,  the  others  but  a  short  way  above  ambitus,  leaving  a  bare  median 
space  as  in  the  interambulacral  space.  The  spines  vary  very  much  in 
thickness  and  coloration.  The  variety  with  long,  slender  spines,  with  a 
greenish  coloration  of  test,  has  been  called  E.  variegatus ;  specimens  with 
a  uniform  yellowish  or  violet  tint,  having  at  same  time  generally  blunter, 
stouter,  and  shorter  spines,  have  received  the  name  of  carolinus  and  atlan- 
ticus.  The  actinal  cuts  are  moderate ;  the  buccal  membrane  is  completely 
covered  by  large,  very  prominent  plates,  closely  packed  together.  The 
depression  of  the  median  interambulacral  space  near  apex,  so  common  in 
Boletia  rosea,  leaving  the  ambulacra  raised,  is  frequently  found  in  this 
species  also. 
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9o.  Ptimaiy 
TttberelM 

Dfameter. 

Height. 

Aetin 
Syttam. 
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STStem. 

31 
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39.9 

21.2 

11.5 

25 

59.5 

32.3 

17.4 

11. 

22 

47.5 

25.4 

16.1 

7.6 

22 

39.1 

23. 

15.2 

20 

34.2 

18.3 

13.7 

More  abundant  material  collected  by  the  Thayer  Expedition  from  St. 
Thomas,  Rio  Janeiro,  and  along  the  whole  coast  of  Brazil  by  Messrs.  Allen 
and  Hartt,  by  Mr.  Bickmore  at  the  Bermudas,  and  by  Mr.  Pourtal6s,  in  the 
Deep-Sea  Dredgings  of  Florida,  reduces  the  number  of  species  of  this  genus, 
which  had  been  distinguished  by  my  father  and  myself,  to  the  original  E  varie- 
gatus  of  Lamarck.  The  extensive  series  of  large  specimens  brought  to  the 
Museum  by  the  Thayer  Expedition,  collected  at  every  point  from  Rio  as  far 
as  St.  Thomas,  shows  an  extent  of  variation  which  is  most  surprising,  while 
the  young  specimens  collected  by  Pourtal^s  show  an  equal  variability,  leav- 
ing none  of  the  characters  upon  which  Lytechinus  carolinus  or  Lytechinus 
atlanticus  had  been  established  as  sufficiently  permanent  to  warrant  their 
separation  from  Lytechinus  variegatus.  Yet,  as  is  generally  the  case  in 
species  of  extensive  geographical  range,  we  find  a  few  features  which  seem 
to  characterize  the  majority  of  specimens  found  at  difierent  localities,  while 
others  again  have  such  combinations  of  characters  as  show  unmistakably 
the  gradual  transition  of  all  the  features  by  which  these  so-called  species 
have  been  distinguished.  The  specimens  from  South  Carolina,  Georgia,  and 
the  shores  of  both  sides  of  the  peninsula  of  Florida,  as  well  as  Alabama  and 
Louisiana,  usually  possess  slightly  stouter  spines,  a  somewhat  thicker  test, 
and  larger  tubercles.  Those  of  West  India  Islands,  as  well  as  the  south  shore 
of  Cuba,  have  a  thinner  test  and  rather  more  elongate  spines.  The  speci- 
mens from  the  Bermudas  have  more  closely  crowded  tubercles  and  slender 
spines.  In  the  specimens  collected  by  Mr.  Pourtales  at  thirty-four  fathoms, 
we  find  slender  spines  and  the  primary  tubercles  far  apart,  leaving  the  test 
quite  bare,  when  compared  to  the  average  of  specimens  of  the  same  size  of 
various  localities.  But  when  we  take  the  series  from  Brazil,  of  which  we 
have  by  far  the  greatest  number,  we  find  all  these  various  characters  com- 
bined alternately  so  as  to  leave  no  doubt  that  we  have  but  one  species  ex- 
tending from  Rio  Janeiro  along  the  whole  coast  of  Brazil,  to  the  West  India 
Islands,  the  shores  of  the  Gulf  of  Mexico,  Cuba,  Florida,  Georgia,  South  and 
North  Carolina.  Those  features  which  are  usually  well  marked  as  specific 
differences —  the  structure  of  the  scales  on  the  actinal  memlnra&e.  the  pedi- 
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cellariaB^  and  the  abactinal  system  —  agree  in  all  specimens  to  a  remarkable 
degree.  In  the  Bulletin  of  the  Museum  of  Comparative  Zoology,  I  separated 
the  genus  Lytechinus  from  Psammechinus  to  which  Echinus  variegaius  (Ziam.) 
had  been  referred  on  account  of  the  actinal  notches,  the  regular  arrangement 
in  vertical  rows  of  the  primary  tubercles,  and  the  absence  of  secondary  tu- 
bercles which  fill  so  large  a  space  on  the  coronal  plates  of  Psammechinus 
miliaries,  as  well  as  the  arrangement  of  the  pores  and  the  structure  of  the 
abactinal  system ;  the  arrangement  of  the  tubercles  of  the  test  being  similar 
to  that  of  Magnesia,  from  which  genus  it  differs,  however,  in  not  having 
the  pores  spreading  near  actinostome,  but  remaining  trigeminate  to  the 
extremity  of  the  ambulacra,  having  a  more  deeply  notched  peristome,  which 
is  much  smaller,  in  comparison  to  the  diameter  of  the  test  Lutken,  about 
the  same  time,  though  a  few  weeks  later,  as  far  as  publication  is  concerned, 
distinguished  this  same  genus  on  the  same  grounds  which  are  given  above, 
and  has  correctly  referred  to  it,  also,  K  semituberculatus  from  the  Galapagos 
Islands ;  but,  as  I  have  shown  above,  there  is  no  good  reason  for  separating 
Lytechinus  from  Boletia,  and  for  not  restoring  to  both  these  genera  their 
original  name  of  Toxopneustes. 

This  species  has,  like  the  common  Echinometra,  a  great  geographical 
range  identical  with  it,  but  at  the  same  time  has  a  somewhat  more  ex- 
tensive bathymetrical  distribution. 

Littoral  to  34  fathoms. 

In  the  youngest  specimen  examined,  measuring  4.7°"  in  diameter  {PI.  VII. 
f.  7),  the  arrangement  of  the  pores  {PL  VIIL  f.  8)  differed  from  that  of  the 
adult  in  being  in  vertical  rows ;  the  abactinal  system  was  still  quite  imper- 
fectly developed,  having  by  no  means  the  prominence  and  distinctness  it 
attains  in  the  adult,  its  structure  being  well  shown  already  in  specimens  meas- 
uring 18.5°™-  in  diameter.  In  this  smallest  specimen  the  sutures  of  the 
genital  plates  were  indistinct,  the  ocular  plates  could  barely  be  distinguished, 
the  whole  anal  system  was  covered  by  a  large  prominent  plate,  and  on  one 
side  of  it,  next  to  the  left  ocular  plate,  opened  the  anus;  the  madreporic  body 
was  quite  prominent,  jutting  out  like  a  sponge  above  its  genital  plate.  Both 
in  the  ambulacral  and  interambulacral  areas,  the  two  prominent  rows  of 
tubercles  of  the  adult  are  well  marked;  there  are  nine  coronal  plates; 
buccal  membrane,  as  in  adult,  covered  with  imbricating  scales.  In  speci- 
mens somewhat  older,  there  are  no  important  changes,  beyond  those  of 
the  anal  system,  where  the  single  plate  is  replaced  by  five,  four  other 
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smaller  ones  are  found  on  its  sides  arranged  >^,  so  that  the  larger  plate  occu- 
pies the  base  of  the  YnBhape,  and  the  smaller  plates  the  point  where  the 
anus  opens  (PL  VII.  /.  10).  This  specimen  measured  9.1""-,  and  had  eleven 
coronal  plates;  the  genital  plates  have  become  slightly  more  distinct.  It 
is,  however,  only  in  specimens  measuring  lO"^*  in  diameter,  and  having 
fourteen  coronal  plates,  that  the  abactinal  system  becomes  more  promi- 
nent and  the  sutures  well  marked.  In  specimens  measuring  11.2™°*  in 
diameter  the  abactinal  system  is  slightly  raised,  and  numerous  small  plates 
of  anal  system  have  appeared,  completely  obscuring  the  original  arrange- 
ment of  the  anal  system. 


HIPPONOE. 

Hippono^  Gray,  1840.    Sjnops.  Con^  Bril.  Mos. 

« 

Echini  of  large  size,  with  thin  test,  tubercles  small  and  numerous,  imper. 
forate,  not  crenulate,  arranged  in  horizontal  and  somewhat  irregular  ver- 
tical rows,  median  ambidacral  and  interambulacral  spaces  frequently  bare. 
Actinostome  small,  but  deeply  notched  Poriferous  zones  broad ;  pores 
arranged  in  three  vertical  rows,  middle  row  sporadic,  exterior  ones  regu- 
larly vertical.  Ambulacral  areas  very  broad.  Spines  short,  moderately 
stout 

In  retaining  the  name  Hipponoe  of  Gray,  to  which  objections  will  un- 
doubtedly be  raised  on  the  gro.und  of  Hipponoa  having  been  before  used 
by  Audouin,  and  from  the  fact  of  the  name  alone  appearing  without  further 
indications  of  its  connection,  I  am  simply  carrying  out  the  principle  that 
Hipponoe  and  Hipponoa  are  two  very  different  words,  and  that  when  speci- 
mens are  accessible  which  have  served  as  basis  for  any  systematic  work, 
their  results  should  be  accepted,  when  correct,  even  when  they  upset  a 
nomenclature  generally  recognized. 

BLpponoe*  aocnlenta 

I  Cidarii  eseulenta  (Leftk«),  1 778.    Addit.  Klein. 

I  Hippond  escfdetUa  A.  Aoass.  1872.    Rev.  Ech.,  Pt  I. 

PL  VP.  f.  1^3 ;  PL  VIIL  f.  29. 

In  large  specimens  measuring  110"^  we  find  twelve  vertical  rows  of  prin- 
cipal tubercles  in  the  interambulacral  space  ;  the  arrangement  of  the  tuber> 
cles  on  each  plate  is  more  in  horizontal  rows;  towards  the  median  line. 
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which,  from  the  ambitus  to  the  abactinal  pole^  is  more  or  less  bare,  the 
coronal  plates  are  covered  by  miliaries.  The  third  vertical  row,  count- 
ing from  the  poriferous  zone,  is  the  most  prominent  one,  this  and  the 
adjacent  one  internally  (towards  median  line)  being  the  only  ones  to 
reach  the  abactinal  system.  The  tubercles^  as  a  general  thing,  are  verj 
uniform  in  size,  except  in  specimens  where  much  of  the  median  line  is 
bare,  when  the  contrast  between  the  main  row  (the  third)  and  the  other 
is  more  marked,  more  like  primary  and  secondary.  On  the  lower  surface, 
both  of  ambulacral  and  interambulacral  spaces,  the  tubercles  are  very  uni- 
form in  size  and  closely  packed  in  concentric  rows  round  actinostome  as 
centre.  The  median  ambulacral  space  is  fiUed  by  five  more  or  less  dis- 
tinct  vertical  rows,  quite  marked  at  ambitus,  central  row  indefinite,  exterior 
being  more  prominent,  also  tending  to  arrangement  in  horizontal  rows ;  the 
vertical  lines  of  pores  are  separated  by  irregularly  arranged  vertical  rows 
of  secondary  tubercles  forming  from  two  to  three  vertical  lines. 

Abactinal  system  well  marked,  madreporic  body  larger  than  others. 
Three  ocular  plates  excluded  from  large  anal  system  covered  by  a  com- 
paratively small  number  of  plates  of  nearly  uniform  size,  very  few  smaller 
ones  immediately  round  anus,  each  plate  carrying  but  one  or  two  small 
secondary  tubercles  and  few  miliaries,  the  genital  ring  having  but  few 
secondary  tubercles;  near  anal  system  they  are  more  numerous,  but  also 
sparsely  scattered  over  the  rest  of  the  genital  and  ocular  plates.  The 
actinal  opening  is  small,  with  deep  cuts;  membrane  covered  by  minute 
plates  irregulariy  scattered,  not  closely  crowded.  Spines  shorty  compara- 
tively stout.  Color  of  spine  whitish  or  yellowish,  test  generally  brownish, 
the  median  line  frequently  (interambulacral  space)  colored  a  beautiful  violet 
Young  specimens  in  which  the  median  interambulacral  and  ambulacral  space 
are  comparatively  very  bare  have  been  described  by  Girard  as  HeUechiniis. 
The  central  vertical  line  of  pores  of  the  poriferous  zone  is  slightly  nearer  the 
inner  line,  though  frequently  almost  in  middle. 
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HeUechinus  Oouldii  of  Girard  (PL  VP.  f.  S\  of  which  the  original  is  in 
the  Museum  collection,  is  nothing  but  a  young  Hipponog  esculents.    In 
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spite  of  the  apparent  polyporous  arrangement  of  the  pores  in  three  vertical 
rows,  we  find,  on  analysis  of  the  plates,  that^  as  Dr.  Liitken  has  shown^  there 
are  but  three  pairs  of  pores  for  each  ambulacral  plate.  With  advancing 
age  the  arcs  of  these  pairs  of  pores,  at  first  quite  distinct  in  young  speci- 
mens, and  still  to  be  seen  in  the  very  uppermost  part  of  the  poriferous  zone, 
gradually  become  more  and  more  horizontal,  and  finally  form  three  regu- 
larly vertical  rows,  due  simply  to  lateral  crowding  and  not  to  additional 
plates,  as  is  readily  seen  in  PI  VIIL  f.  29,  the  upper  part  of  the  poriferous 
zone  of  a  young  Hipponoe  esculenta,  showing  the  gradual  changes  taking 
place,  from  a  vertical  arrangement,  as  in  Echinus,  to  the  characteristic 
poriferous  zone  of  Hipponoe. 

Littoral  to  10  fathoms. 

When  alive  the  color  of  the  spines  of  Hipponoe  esculenta  is  white  or 
straw-colored,  a  darker  color  at  the  base,  or  brownish-yellow.  The  median 
interambulacral  space  is  spotted  with  black,  the  color  of  the  heads  of  the 
innumerable  pedicellarise,  scattered  thickly  over  the  whole  of  that  part  of 
the  test.  The  ambulacral  suckers  are  white  at  tip,  gradually  passing  to  yel- 
low, and  finally  the  basal  part  of  sucker  is  of  a  dark-brown  color.  So  that 
when  suckers  are  fully  expanded,  the  tentacles  form  lighter  bands,  inters 
mediate  between  the  black  bands  of  the  median  interambulacral  spaces. 
The  buccal  membrane  is  reddish-brown  as  well  as  yellow,  and  the  suckers 
near  the  actinostome  are  of  the  same  color. 
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CLYPEASTRIDAE. 

SubMitor  O^pautiUUte  Aqash.  tS3G.    Prod.  Mod.  Bad. 


EnOLYPEASTRIDA£. 

FtuUj  aaolrpMattldas  Hakckkl,  1866.    G«ner«Ue  Hosph. 


Snbfiunily  mrabuliui  Gray,  IS&O.    Cat  Rec  Ech.  (emeod.) 


ECHINOCYAMUS. 

VamPhbl.  1774.    Bria£ 


Small  flRttened  Sea-urchins  with  a  thick  test.  The  ambulacra  are  very 
imperfectly  petaloid,  poriferous  zonea  diverging  or'  parallel,  pores  discon- 
nected. The  horizontal  sutures  of  the  ambulacral  plates  extending  to  the 
actinostome,  pierced  with  a  large  number  of  pores,  the  pores  m<mt  numer- 
ous above  the  ambitus.  The  interior  of  test  has  simple  radiating  partitions 
extending  towards  the  central  actinostome.  The  supports  of  the  jaws  (auri- 
cles) very  tall  and  broad.  Ambulacra  broader  than  the  interambulacra ; 
tubercles  of  uniform  size,  extending  over  apical  rosette ;  pores  of  madreporic 
body  frequently  as  large  as  genital  or  ocular  openings.  Spines  short, 
slender;  anus  inframarginal,  situated  near  actinostome;  genital  pores  four 
in  number,  small,  indistinct ;  ocular  pores  large- 

Bchlnocyamiis  jmsUlTis 

Spfttagua  ptumo*  MiiLL.  177S.     Prod.  Zml.  Dan. 
I  Eehiitocyaniai  piaSlm  Gray,  1825.    Ann.  Phil. 

PI.  Xf.f.  3 ;  PL  XIILf.  1-8. 

The  species  of  this  genus  present  great  difficulties ;  their  small  size,  the  usu- 
ally imperfect  condition  of  their  preservation,  the  great  variation  in  the  shape 
of  the  test,  and  the  differences  due  to  growth,  make  it  extremely  difficult  to 
eliminate  the  special  conditions  of  the  specimens  from  the  specific  difierences; 
as  far  as  I  can  judge  from  the  material  at  my  command,  many  of  tbe  iq>e- 
cies  have  been  based  upon  totally  inadequate  chanvcters.     The  specimens 
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collected  in  Florida  by  Pourtal^s  were  determined  in  the  Preliminary  Report 
as  young  of  (Stolonoclypus)  Clypeaater,  basing  my  identification  upon  the 
peculiar  structure  of  the  ambulacra!  area.  We  find  that  the  poriferous  zone 
extends  beyond  the  imperfect  petals  {PI.  XIII.  f.  6),  as  a  series  of  pores 
in  the  sutures  of  the  ambulacral  plates  {PI.  XIII.  f.  2,  3),  across  the  whole 
width,  from  the  base  of  the  petals  to  the  actinostome  {PI.  XIII.  f.  i), —  a 
character  which  had  not  previously  been  noticed  in  Echinocyamus,  though  it 
Was  kiiown  in  the  flat  species  of  Clypeaster  from  MiiUer's  researches.  Subse- 
quently, however,  on  opening  these  small  Echini,  I  found  the  characteristic 
radiating  partitions  of  Echinocyamus,  while  specimens  of  Clypeaster  subde- 
pressus  showed  already  the  concentric  pillars  developed  near  the  edge  of 
test,  as  in  PI  XIIL  f.  li,  the  small,  high  arched  teeth  of  Echinocyamus  also 
greatly  contrasting  with  the  large  flat  t«eth  of  Clypeaster,  although  at  first 
sight  in  these  small  specimens  it  is  frequently  difficult,  without  an  internal 
examination,  to  decide  to  which  genus  specimens  belong,  —  a  difficulty  which 
soon  disappears  when  the  ambulacral  rosette  is  better  developed.  On  com- 
paring these  specimens  from  Florida  carefully  with  Norwegian  specimens  of 
Echinocyamus  pusillus  I  could  detect  no  specific  differences  between  them, 
and  found  that  E.  pusillus  had,  like  our  supposed  yoimg  Clypeaster,  the  same 
peculiar  structure  of  the  poriferous  zone.  The  outline  varies  from  a  pyri- 
form  to  an  elliptical  one,  more  or  less  swollen,  concave  on  actinal  side ;  the  ' 
pores  are  joined  by  very  slight  furrows ;  the  ambulacra  three  times  as  broad 
as  the  interamhulacra ;  the  apical  system  latge,  though  not  distinct;  in 
large  specimens  from  six  to  seven  pairs  of  pores  to  each  petal.  Anal  sys- 
tem small,  composed  of  four  to  five  triangular  plates.  The  spines  of  the 
lower  part  of  test  are  more  slender  than  those  above  ambitus,  being  fre- 
quently subulate  when  exposed  to  much  wear.  The  color  of  spines  of 
specimens  when  alive  is  greenish,  frequently  yellowish,  or  a  mixture  of 
the  two. 
UttonI  to  S2S  ftduoM. 
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SCHIMANTHIDAT!. 

SubTailliljr  W.'Mn.nfhIJIn.  A.    AOABS. 

CLYPEASTER. 

ClTpvaatar  Lamk.  1816.     An.  a.  Vert  (emend.) 

The  flat  Clypeastroids  are  readily  enough  distmguished  extemallj  from 
their  allies,  yet  their  generic  distinction  would  often  be  diflScult,  if  not 
impossible,  with  such  species  as  Echinanthus  testudinarius  from  Australia, 
were  it  not  for  the  flatter  character  of  actinal  surface,  the  less  sunken  mouth, 
and  the  better  defined  ambulacral  grooves  radiating  from  the  actinostome. 
But  the  interior  at  once  furnishes  us  a  set  of  characters  of  great  impor- 
tance, in  the  absence  of  the  double  ambulacral  chamber,  and  the  slender 
needle-like  pillars  which  replace  the  massive  columns  of  the  true  Echinan- 
thus. Actinal  surface  flat ;  actinostome  sunken  in  a  cavity  of  small  extent, 
and  well  circumscribed,  while  in  the  other  genus  the  cavity  commences 
quite  gradually. 
dypeastar  BnbdflpresBiu 

I  Echinanthus  aabdepreBaiu  Grat,  1825,     Ann.  Phil. 
I  Ctyptaster  iiAlepreaus  Aoabb.  1836.     Prod. 

PL  XP  ;  PL  XP.  f.  J,  2  ;  PI.  XIP.  /.  ^  ;  PL  XIIl  /.  10-18. 
The  only  specific  differences  thus  far  noticed  in  the  species  of  this  genus 
are  the  character  of  the  tuberculation,  the  position  of  the  genital  openings, 
and  the  comparative  width  of  the  median  ambulacral  space  in  the  petals. 
The  outline  is  elliptical,  with  slightly  re-entering  sides  in  the  median  interam- 
bulacral  spaces.  The  greatest  breadth  is  usually  opposite  the  termination  of 
the  posterior  pair  of  ambulacra ;  but  in  specimens  in  which  the  edge  of  the  test 
becomes  swollen,  the  greatest  breadth  is  opposite  the  anterior  pair  of  ambu- 
lacra {PL  XP.  f.  i,  2).  The  test  usually  is  nearly  flat  from  the  mai^in  to 
the  extremity  of  the  ambulacral  petals,  then  it  commences  to  rise,  and  rises 
quite  suddenly,  arching  regularly  to  the  abactinal  pole.  The  odd  petal  and 
the  posterior  pair  have  the  same  width  of  median  ambulacral  space ;  in 
the  anterior  pair  this  median  space  is  narrower ;  they  are  tUso  much  shorter 
than  other  petals,  though  the  posterior  pair  are  longer  than  the  odd  anterior 
one.  The  genital  openings  are  small,  placed  close  to  the  madreporic  body. 
The  general  outline  of  the  petals  Ls  somewhat  laneci^late,  but  this  varies 
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greatly;  the  poriferous  zone  is  narrow;  the  tubercles  are  small,  uniform 
over  the  upper  part  of  test ;  the  miliaries  are  large,  so  that  granulation 
appears  quite  homogeneous,  the  same  granulation  extending  over  the  mad- 
reporic  body.  The  spines  over  the  whole  of  test  are  fine,  short ;  the  same 
generally  on  the  lower  surface,  where,  although  the  tubercles  are  slightly 
larger  than  on  upper  part  of  test,  it  is  only  immediately  round  the  cavity 
where  the  mouth  is  placed  that  we  find  larger  tubercles  carrying  longer 
spines.  The  ambulacral  furrows  are  well  marked  from  edge  of  test  to 
actinostome,  extending  along  the  upper  part  of  the  test  in  the  median 
and  lateral  sutures  to  the  extremity  of  the  rosette.  The  small  anal  system 
is  at  a  short  distance  from  the  edge  of  the  test  on  the  lower  side. 

The  color  is  yellowish-green  from  above,  —  when  alive,  somewhat  lighter 
on  lower  side,  where  the  sutures  of  the  plates  are  a  brilliant  yellow,  —  the 
poriferous  zone  is  a  dark  carmine,  the  edge  of  the  test  and  the  internal  part 
of  each  plate  of  upper  part  of  test  is  pinkish,  surrounded  by  a  yellowish 
border.  The  height  of  the  test  varies  extremely;  we  find  all  possible 
stages  between  a  highly  arched  test  where  ambulacral  petals  are  placed, 
suddenly  tapering,  and  a  thin  edge  scarcely  rising  towards  apex,  so  that  the 
general  aspect  is  that  of  an  extremely  flat  Laganum  when  cursorily  ex- 
amined. A  similar  form  of  Clypeaster  humilis  is  represented  in  the  Pacific 
Ocean  by  the  Scutella  latissima  of  Lamarck,  which  is  nothing  but  an  ex- 
tremely attenuated  Clypeaster  humilis.  Agassiz  distinctly  says  it  is  allied 
to  C.  scutiformis.  This  is  an  error,  as  it  imdoubtedly  is  a  flat  Clypeaster 
humile,  although  by  mistake  it  was  subsequently  referred  to  Laganum  in 
the  Catalogue  Raisonn6.  The  variations  in  our  common  species  are  figured 
in  the  Plates ;  a  specimen  figured  on  PL  XIP.  /.  ^  is  the  young  of  the 
flat  type,  while  on  PL  XIIL  /•  16-18  we  have  the  young  of  the  speci- 
men with  a  thick  swollen  edge,  high  central  test,  to  which  I  had  given  in 
the  Preliminary  Report  the  name  of  S.  Ravenelli.  A  remarkably  fine  series 
of  this  form  from  Georgia,  in  the  Museum  of  Liverpool,  shows  that  the  char- 
acters upon  which  I  had  distinguished  it  from  C.  subdepressus  are  only  of 
secondary  importance.  The  internal  structure  of  edge  of  test  is  of  course 
very  different  in  the  specimens  with  a  thin  edge  or  a  swollen  margin ;  in 
one  case  the  pillars  are  few  and  broad,  in  the  other  they  form  quite  a 
serim  of  concentric  lamellsa  over  a  good  portion  of  the  interior  of  the  test 

( Ji -xjy. /.  4). 

.  'Ab  praMnce  of  a  true  Laganum  in  the  West  Indies  has  been  often  men- 
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tionetl  by  varioua  writers  on  Echinoderms,  but  it  has  invariably  been  pre- 
Bumed  to  be  founded  upon  mistaken  localities  (Peronella  decagonalis)  or  a 
confusion  with  young  specimens  of  Clypeaster  subdepresBus.  Mr.  Pourtalfis 
has  dredged,  from  a  depth  of  thirty-four  fathoms,  a  small  Clypeaster  subde- 
pressus  of  about  two  inches  in  length,  which  has  the  facies  of  a  Laganum 
{PI.  XIII.  f.  16~1S)  to  such  an  extent  that  it  would  pass  for  one  without  an 
examination  of  the  internal  structure.  The  outline  is  pentagonal,  with 
rounded  comers ;  the  pentagon  is  equilateral,  and  more  regular  than  in  any 
species  of  Laganum,  the  central  part  of  the  test  rising  abruptly  from  the 
extremity  of  the  ambulacral  rosette,  which  is  not  swollen.  The  petals  are 
opened  at  the  extremity.  In  this  young  specimen  the  lower  surface  is 
covered  with  spines  only  upon  the  interambulocral  and  a  part  of  the  am- 
bulacral area,  leaving  broad,  bare  bands  of  the  ambulacral  areas  colored 
light  yellow,  giving  this  specimen  a  striking  appearance.  The  tubercles 
of  the  upper  part  of  the  test  are  quite  small,  closely  crowded  together; 
they  increase  in  size  in  the  ioterambulacral  spaces  of  the  lower  surface. 
The  color  of  the  spines  is  greenish-yellow.  The  test  has  a  thick,  rounded 
edge,  and  it  may  be  that  specimens  of  this  shape  have  been  collected  by 
those  who  have  referred  to  the  presence  of  a  Laganum  in  the  West  India 
Islands.  Hup^  speaks  of  Laganum  latissimum  as  found  on  the  coast  of 
Brazil.  His  specimen  is  nothing  but  the  extremely  flat  variety  of  this 
species,  of  which  I  have  also  seen  specimens  from  Cuba  in  the  collec- 
tion of  Mr.  R  Arango. 

Lutken  has  given  an  excellent  figure  of  young  of  this  species  (Bidrag.  til. 
Kundskab  om  Echinideme,  PI.  II.  f.  g).  Mr.  Pourtal^s  has  dredged  young 
specimens,  one  younger  (in  this  youngest  specimen  the  ambulacral  rosette 
was  already  developed,  PL  XIII.  f.  10)  than  the  one  6gured  by  Liitken, 
and  the  other  slightly  older.  The  specimens  can  at  once  be  recognized  as 
yoimg  of  C.  subdepressus  by  their  short  ambulacral  rosette  and  their  sunken 
actinostomes.  The  comparatively  thick  rounded  edge  of  these  yoimg  speci- 
mens gives  them  a  striking  resemblance  to  Laganum.  In  Uie  oldest  of  these, 
and  in  one  measuring  only  a  trifle  over  SI"™'  in  longitudinal  diameter,  col- 
lected at  Charleston,  we  have  already  the  general  elongated  outline  of  tiie 
adult,  but  the  edge  of  the  test  is  much  thinner  and  the  ambulacral  rosette 
more  closed  than  in  the  adult.  The  tubercles  are  scattered  uniformly  over 
the  test,  and  we  do  not  find,  as  in  the  younger  specimens,  albifg  thee^iQ 
of  the  test,  larger  tubercles  in  five,  or  six  irregular  horizontal  row?,  giving  to 
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the  edge  of  the  test  of  these  young  specimens  a  striking  appearance  (PL 
XIII.  /.  14).  We  find  frequently  on  the  edge  of  the  test  of  small  specunens 
the  glassy  tubercles  which  are  so  characteristic  of  Echinoneus,  but  they  do 
not  appear  to  be  constantly  present,  and  furnish  no  additional  clew  as  to 
their  function.  The  great  development  which  the  pores  of  the  ambulacral 
fmrrows  take  on  the  upper  part  of  the  test  in  small  specimens  is  shown  in 
PI.  XIII  f.  12 ;  in  young  specimens  the  pores  of  the  furrows  are  limited 
to  the  narrow  line  of  the  vertical  and  horizontal  sutures  of  the  plates,  both 
on  the  lower  and  upper  part  of  the  test. 


Littoral,  — 

-  34  fathoms. 

Ani-Dfaun. 

Diam.  tram. 

Height. 

Length 
Post.  Amb. 

Width 
Median  Petal. 

Width 
Porifer.  Zone. 
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Genital  Pores. 
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23. 

44 

12. 
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5.9 
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121 
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23. 

38 

14. 

5. 

5. 

36.5 

94 
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15.3 

33 

9. 

3.8 

3.1 

26. 

48 

58 

7. 

4 

4.1 

2. 

18. 

The  development  of  flat  Clypeastroids  of  the  type  of  Clyp.  subdepressus  is 
most  instructive,  tending  to  show  that,  in  connection  with  the  development 
of  the  Scutellidae  hereafter  described,  we  must  probably  introduce  a  complete 
reform  among  the  genera  recognized  as  Lenita,  Scutellina,  Runa,  and  other 
minute  Echinoids,  which  may  eventually  prove  to  be  nothing  but  the  young 
of  other  Clypeastroids,  such  as  Mellita,  Scutella,  Laganum,  Clypeaster,  En- 
cope,  and  the  like  \  but  the  want  of  sufficient  material  prevents  me  from  enter- 
ing into  this  comparison  more  in  detail.  Though  we  know  now,  from  what  I 
shall  show  below,  that  the  Scutellidae  pass  through  phases  which  cannot  be 
distinguished  from  Moulinsia,  Fibularia,  Runa,  Scutellina,  and  the  Clypeas- 
troids proper  pass  through  a  stage  of  growth  similar  to  Echinocyamus.  For 
similar  reasons  I  am  inclined  to  consider  Fibularia  as  the  early  stage  of  some 
Clypeastroid.  The  absence  of  partitions  in  some  species,  I  think,  can  easily 
be  accounted  for,  as  they  are  developed  only  later.  We  have  a  species  of 
Fibularia  from  the  Sandwich  Islands,  in  which  there  are  no  partitions  when 
very  small,  while  in  the  adult  these  partitions  are  most  rudimentary.  Greater 
material  than  I  possess  is  necessary  to  elucidate  the  affinity  of  the  genus, 
which  certainly  has  all  the  features  of  immature  Clypeastroids. 

Among  the  Clypeastroids,  as  well  as  among  the  regular  Echini  and  Spa- 
tahgoids,  a  large  number  of  fossil  genera  have  been  discriminated  which  are 
iMMied  upon  characters  of  no  permanent  value ;  differences  which  are  not  even 
fpeeifib  among  recent  Echini,  where  we  have  had  an  opportunity  of  examin- 
%^li^lg0jjm€0  of  various  age%  having  been  so  exaggerated  as  to  become 
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of  generic  importance.  This  tendency  is,  however,  not  confined  to  the 
palaeontologists  alone,  for  recent  writers  on  Echini,  and  myself  among  the 
number,  have  gone  on  subdividing  genera  till  each  species  bids  fair,  if  not 
to  stand  in  a  genus,  certainly  to  occupy  the  dignified  position  of  a  subgenus. 
A  glance  at  the  material  here  brought  together  concerning  a  few  species 
shows  how  far  we  have  been  going  in  the  wrong  direction,  and  I  trust  that^ 
for  certain  groups  at  least,  I  have  been  able  to  show  what  direction  we  must 
give  to  our  examinations  of  species  to  have  them  yield  valuable  results. 

ECHINANTHUS. 

Bohinanthua  Breyn.  1 732.    Scbedias.   (emend.) 

Test  thick,  more  or  less  elliptical  or  pentagonal.  Ambulacnd  petals  broad^ 
often  swollen,  and  limited  by  wide  poriferous  zones.  Five  genital  pores,  ac- 
tinostome  pentagonal,  deeply  simken.  Anal  opening  small,  infra-marginal. 
Teeth  placed  vertically  at  extremity  of  jaws,  each  of  which  is  supported 
upon  two  auricles.  The  interior  is  filled  by  pillars  rising  from  the  lower  to 
upper  floors ;  they  are  continuations  of  the  double  floors  of  the  ambulacral 
and  interambulacral  chambers,  so  characteristic  of  the  true  Echinanthus,  ex- 
tending from  mouth  to  apex.  Johannes  MUller,  in  his  Bau  d.  Echinodermen, 
was  the  first  to  show  the  radical  difference  that  existed  in  the  internal 
structure  of  the  flat  and  convex  Clypeaster. 

MUller  has  attempted  to  show  that  the  madreporic  body  in  the  regular 
Echini  determined  the  true  position  of  the  axis  in  the  irregular  Echini.  In 
the  figures  he  has  given  of  the  abactinal  system  of  a  number  of  species  of 
irregular  Echini,  he  has  invariably  found  that  it  was  the  right  anterior 
genital  plate  which  was  connected  with  the  madreporic  body,  or  the  left 
posterior;  and  because  we  have  Echinometrae  in  which  the  madreporic  body 
is  found  either  on  the  right  or  left  of  the  imaginary  longitudinal  axis,  he 
argues  that  it  must  be  one  of  these  posterior  plates  which  is  invariably  the 
one  to  give  us  the  position  of  the  axis,  and  that  it  is  not  placing  the  irregular 
Echini  in  a  homologous  position  with  the  other  regular  Echini,  where  the 
anus  gives  us  the  longitudinal  diameter  without  any  chance  of  error,  to  place 
the  irregular  Echini  with  the  madreporic  body  in  the  symmetrical  rear,  with 
an  ambulacrum  opposite,  as  in  the  regular  Echini.  The  madreporic  body 
in  the  Scutellidae  and  Clypeastridae  occupies  the  whole  of  the  central  paH; 
it  is  regular  in  outline,  usually  star-shaped,  and  is  not  connected  in  any  way 
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with  the  genital  openings,  which  open  in  the  interambulacral  plates,  its  posi- 
tion would  seem  to  show  that  in  the  irregular  Echini,  where  the  anal  system  is 
no  longer  enclosed  by  the  abactinal  system,  the  madreporic  body  can  open 
anywhere,  and  become  connected  with  either  genital  plate,  as  in  the  Spatan- 
goids,  either  right  anterior  or  right  posterior,  or  several  of  them,  including 
the  left  posterior,  thus  depriving  it  of  the  value  which  it  has  in  defining  the 
bearing  of  the  axis  of  the  regular  Echini,  where  its  position  is  fixed,  while  it 
is  not  fixed  in  the  irregular  Echini  (isolated  in  the  Clt/peastroidSy  and  may  be 
connected  with  any  one  of  the  genital  plates  in  the  irregular  Echini),  where 
we  find  other  features  to  guide  us  in  placing  correctly  the  axis  of  the 
animal. 

Echinanthns  rosacetis 

IClypeaster  rosaceus  Lame.  1816.     An.  s.  Vert. 
I  Echinanthwt  rosaceus  Gray,  1825.     Ann.  Phil 

Fl.  Xr.;  Xr.  f.  1,2;  XF.f.l-lS;  XIII.  /  9. 

The  characters  by  which  most  of  the  difFerenl  species  of  Echinanthus 
have  been  separated  thus  far  are  totally  inadequate.  The  majority  of  the 
large  number  of  fossil  species  from  the  tertiaries  have  been  distinguished  on 
variations  of  the  height,  breadth,  outline,  the  more  or  less  open  ambulacral 
petals,  broader  or  narrower  petals,  —  characters  which  the  accompanying 
measurements  of  a  series  of  specimens  from  Florida  show  to  be  found  in 
any  set  of  specimens  from  the  same  locality.  The  outline  of  this  species  is 
more  or  less  elliptical,  with  convex  posterior,  lateral  interambulacra  convex. 
The  test  is  usually  moderately  convex,  varying  in  height  from  half  to  a  third 
the  length  of  the  longitudinal  diameter.  The  ambulacral  petals  occupy  the 
greater  part  of  the  abactinal  portion  of  the  test,  the  madreporic  body  is 
central,  pentagonal,  crowded  with  small  tubercles,  the  intervening  space  rid- 
dled with  holes.  The  ocular  plates  joined  to  it  are  elliptical;  the  ocular 
openings  large.  The  genital  openings  are  large,  opening  in  the  median  inter- 
ambulacral space  at  some  distance  from  the  madreporic  body.  The  median 
ambulacral  space  of  ambulacral  petals  is  broad,  more  than  twice  as  broad 
as  the  poriferous  zone,  the  furrows  of  which  are  distant,  of  uniform  breadth 
for  a  considerable  distance,  and  then  diminishing  rapidly  towards  the  distal 
extremity,  and  more  gradually  towards  the  abactinal  pole.  The  tubercles 
of  upper  part  of  test  are  remarkably  uniform  in  size,  sunken  uniform 
miliaries  completely  fiUing  the  intervening  space.    The  tubercles  are  more 
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closely  set  in  the  median  part  of  the  ambulacra!  petals  than  upon  rest  of 
test  This  median  part  is  frequently  quite  swollen,  rising  far  above  the  gen- 
eral level  of  the  test,  so  that  the  poriferous  zone  is  regularly  sloping  from  the 
edge  of  the  zone  to  the  interior  row  of  pores ;  there  the  test  rises  suddenly, 
and  is  regularly  arched  over  the  remainder  of  the  median  ambulacral  space. 
On  the  lower  side,  in  old  specimens,  the  mouth  is  deeply  sunken,  the  cavity 
in  which  it  Ls  placed  forming  quite  abruptly  at  about  two  thirds  the  distance 
from  the  edge  of  the  test  The  ambulacral  furrows  are  very  plainly  defined, 
increasing  rapidly  in  width  a  short  distance  from  the  edge  of  the  test,  and  re- 
taining a  uniform  breadth  to  the  mouth.  The  tubercles  of  the  lower  side  are 
much  larger  than  those  of  upper  part  of  test,  placed  closer,  more  deeply 
simken,  the  miliaries  surrounding  them  not  so  distinct  The  anus  is  placed 
close  to  the  edge  of  the  test.  The  spines  are  short,  of  uniform  size  over 
the  whole  upper  part  of  the  test  with  the  exception  of  the  poriferous  zone, 
where  the  average  of  the  spines  separating  the  ambulacral  furrows  is  some- 
what more  slender.  Those  of  the  lower  part  of  test  are  considerably  stouter 
and  longer  than  those  of"  the  upper  part  of  the  test 

The  posterior  ambulacral  petals  are  the  longest;  the  odd  ambulacral  one  is 
slightly  shorter,  the  anterior  pair  are  considerably  shorter ;  the  median  space 
of  the  odd  petal  is  narrower  than  that  of  the  other  ambulacra,  which  are  of 
uniform  breadth. 

The  color  of  this  species  when  alive  is,  from  above,  a  beautiful  reddish- 
brown  ;  the  median  ambulacral  region  enclosed  by  the  poriferous  zone  is  more 
yellowish ;  the  poriferous  zone,  of  a  darker  reddish  color,  is  a  background 
upon  which  the  flesh-colored  lobed  tentacles  of  the  petaloid  ambulacra  are 
projected  {PL  XIAf.  17 y  18).  The  whole  upper  part  of  test  is  also  covered  with 
minute  flesh-colored  water-tubes,  capable  of  considerable  expansion,  passing 
through  the  small  pores  which  riddle  the  whole  of  the  test  of  these  double- 
walled  Clypeastroids. 
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It  is  quite  remarkable  that  of  a  species  so  common  as  this,  only  one  yomig, 
small  enough  to  show  any  very  striking  difference  from  the  adult^  should 
have  been  collected,  while  of  nearly  all  the  more  common  species  complete 
series  of  all  sizes  were  obtained. 

This  specimen  is  figured,  natural  size,  on  PI  XI^.  /.  1.  It  is  quite  flat, 
the  actinal  surface  is  concave,  but  the  test  is  not  yet  swollen ;  in  fact,  the  edge 
of  the  test  is  only  somewhat  stouter  than  in  some  specimens  of  Clypeaster 
subdepressus.  The  rosette  is  much  smaller,  with  a  dark  median  ambulacral 
space,  forming  a  prominent  star,  from  the  apical  system ;  the  sutures  of  all 
the  plates  are  marked  by  similar  dark  bands,  in  both  cases  formed  by  minute 
spines  closely  crowded  together.  The  primary  spines  are  comparatively 
prominent,  and  are  figured  on  PI  XP.  f.  14.  They  resemble  already  closely 
those  of  the  adult.  Younger  stages  are  represented  on  PL  XF.  /.  12^  13, 
the  latter  being  still  attached  to  the  test,  while  the  spine  (/.  12)  has  a  distinct 
articulating  surface.  Over  the  greater  part  of  the  upper  and  lower  part  of 
the  test  are  found  pedicellariae  {PI  XP.f.  6, 10) ;  they  are  specially  numerous 
in  the  small  triangle  at  the  edge  of  the  test  in  the  median  ambulacra  {PI  XI^. 
f.  3).  These  pedicellariae  are  peculiar ;  nothing  like  them  has  as  yet  been 
described,  except  those  of  Pourtalesia,  which  resemble  them.  They  consist 
{PI  XP.  /.  6)  of  a  principal  shaft,  as  stout  and  nearly  as  large  as  a  primary 
spine,  more  transparent,  terminating  in  a  cup  from  which  arises  a  compara- 
tively slender  muscle,  urn-shaped,  terminating  in  a  huge  tridactyle  head  of 
very  remarkable  structure,  which  terminates  in  three  ball  jaws ;  each  jaw  is 
broad  at  base,  with  from  four  to  five  roots,  narrows  rapidly  to  form  a  verti- 
cal shaft,  terminating  in  a  hoUow  semi-spherical  head,  edged  with  strong 
teeth  {PI  XV,  f.  5, 9),  which  magnified  appear  like  a  very  formidable  weapon 
of  attack.  PL  XF.  f.  7  is  another  view  of  a  similar  pedicellaria.  A  second 
kind  is  totally  unlike  this ;  the  head  is  spherical,  made  up  of  thin  half-shells 
articulated  upon  a  long  slender  muscle  and  a  slender  shaft  (PL  XF.  f.  10). 
The  test  when  denuded  {PL  XP.f.  4)  presents  some  striking  differences  from 
the  adult.  The  primary  tubercles  are  not  sunken,  but  are  raised  above  the 
general  level,  are"  comparatively  few  in  number  and  large  in  size.  The 
sutures  are  well  defined  by  close  granulation,  the  median  ambulacral  space 
being  specially  distinctly  banded.  In  this  stage  the  rosette  is  already  de- 
veloped {PL  XF.  f.  4),  and  from  a  denuded  specimen  would  present  no 
special  points  of  difference,  except  in  size,  from  an  adult,  with  the  exception 
of  the  absence  of  the  genital  plates,  which  are  not  yet  developed,  and  the 
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structure  of  the  tubercles  in  the  median  ambulacra!  space.  When  we  ex- 
amine the  suckers  coming  from  these  pores,  we  find  them  totally  unlike 
those  of  the  adult  Echinanthus  {PI.  XF,  /.  i7, 18).  They  are  in  every  par- 
ticular similar  to  those  of  the  regular  Echini,  short,  with  a  prominent  well- 
marked  sucker,  as  seen  in  PI  XP.  f.  ^,  which  represents  a  portion  of  the 
petaloid  rosette,  while  the  character  of  the  gill-like  suckers  of  the  rosette 
of  the  adult  is  seen  in  PI.  XP.  /.  17.  Each  primary  sucker  is  surrounded  in 
the  adult  by  small  slender  suckers,  not  differing  from  those  found  in  young. 
The  long  sucker  is  lobed  on  both  sides  for  half  its  outer  length,  and  is  pointed 
{PL  XP.  /.  18\  The  pores,  discovered  by  Miiller  in  Clypeaster  over  the 
whole  surface  of  the  test,  are  already  well  developed  in  young  specimens 
{PL  XP.  f.  16  represents  a  part  of  an  ambulacral  plate  of  the  specimen 
figured  in  PI  XP.  f.  15).  These  pores  in  young  specimens  carry  regular 
tentacles  with  suckers,  as  is  shown  in  PL  XP.  f.  5,  representing  the  edge  of 
the  test  of  the  young  specimen  {PL  XP.  f.  l)  crowded  with  ambulacral 
suckers  and  pedicellariaa.  The  internal  structure  of  Echinanthus  is  early 
developed  {PL  XP.  f.  lo)y  specimens  of  the  size  of  PL  XIII.  f.  9  have 
already  the  commencement  of  the  double  floor  on  the  edge  of  the  test> 
and  the  pillars  which  separate  the  ambulacral  system  from  the  digestive 
cavity  arise  from  the  floor  in  sharp,  numerous  pillars.  The  changes  the 
interior  passes  through  correspond  to  those  which  Encope  goes  through, 
where  the  ambulacra  in  young  stages  are  not  isolated,  resembling  at  one 
time  those  of  Mellita,  but  afterwards  the  cellular  structure  of  Encope  com- 
pletely isolates  them ;  in  Echinanthus  the  double  partition  early  makes  its 
appearance,  though  for  a  time  the  ambulacra  are  connected  with  the  diges- 
tive cavity,  resembling  the  permanent  condition  of  Clypeaster  proper ;  but 
at  no  time  do  we  find  in  Echinanthus  the  peculiar  arrangement  of  the  am- 
bulacral pores  of  the  lower  side  in  the  sutures  of  the  plates  so  prominent 
and  striking  a  feature  of  Echinocyamus  {PL  XIII.  /.  ^,  S)  and  of  Clypeaster 
proper  {PL  XP./.  25). 

Numerous  pigment  cells,  specially  closely  packed  in  the  abactinal  part  of 
the  median  interambulacral  space,  indicate  the  commencement  of  the  bril- 
liant reddish-brown  coloration  so  well  developed  in  the  adult 
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SCUTELLIDAE. 

Family  Bcutellidae  Agass.  1841.    Mon.  Scat   (emend.) 


(SCUTELTjA.)    Echinarachnius. 

BohinarachninB  Leske  1778.    Klein  Add. 

Outline  circular,  test  thick  ;  ambulacral  petals  large,  very  distinct,  open  at 
extremity.  Ambulacral  furrows  sending  ramifications  out  only  once  near 
marginal  extremity.  Mouth  central,  anus  marginal  or  rather  supra-marginal. 
This  genus  differs  externally  from  Scutella  merely  by  the  position  of  the 
anus  and  the  mode  of  ramification  of  the  ambulacral  furrows  of  the  actinal 
surface,  —  the  median  furrow,  like  that  of  Laganum,  being  preserved  to  the 
edge  of  the  disk,  —  and  it  would  perhaps  be  natural  to  consider  it  simply  as  a 
subgenus  of  Scutella,  as  proposed  by  Martens.  An  examination  of  the  inte- 
rior shows  that  it  has  the  same  arrangement  of  pillars  as  Dendraster  and  Sca- 
phechinus.  The  mere  eccentricity  of  the  apex  and  the  slightly  different  mode 
of  branching  in  Dendraster  do  not  entitle  it  to  rank  even  as  a  subgenus  of 
Scutella;  in  Echinarachnius,  Dendraster,  and  Scaphechinus  the  pillars  of  the 
interior  are  more  or  less  concentric  with  the  edge  (PI.  XI''.  f.  4,  5),  while  in 
Scutella  they  recall  more  the  stellate  arrangement  of  Mellita.  The  ambu- 
lacral notehes  of  the  posterior  extremity  of  Scutella  are  more  or  less  present 
in  all  the  genera,  so  that  externally  Scaphechinus  and  Dendraster  do  not 
differ  from  Scutella,  the  position  of  the  anus  being  of  no  value,  while  inter- 
nally they  show  a  somewhat  different  arrangement  of  the  pillars  of  the 
edge  of  the  test.  For  this  reason  I  am  inclined  to  consider  Echinarachnius 
as  a  subgenus  of  Scutella;  with  it  Dendraster  and  Scaphechinus  will  be 
merged  as  mere  sections. 

The  jaws  are  high,  supported  upon  feeble  auricles,  lobed  in  the  centre ;  the 
teeth  are  not  enamelled  at  the  tip ;  the  edges  of  the  triangular  base  of  the 
jaws  form  at  their  junction  a  prominent  projection,  formed  of  elliptical  or 
circular  cells,  rising  far  above  the  level  of  the  jaws,  instead  of  the  lamellar 
structure  of  the  edge  of  the  jaw  existing  in  Clypeaster,  Mellita,  and  Encope. 


316  ECHINARACHNIUS  FABMA. 

Echinarachnins  parma 

!  Bcntella  parma  Lam.  1816.     An.  s.  Vert. 
\  EchinarachniuH  parma  Gray,  1825.     An.  Phil. 

PI.  XI'.  /.  ^  5;  PI  XP.  f.  4,6;  PL  XII.  f.  1^13. 

As  the  measurements  of  the  accompanying  specimens  of  this  species  show, 
the  variations  in  the  outline,  both  from  above  and  in  profile,  as  well  as  the 
shape  of  the  petals,  are  considerable.  The  outline  from  above  may  be  either 
nearly  circular  or  somewhat  pointed  anteriorly,  or  decidedly  truncated  pos- 
teriorly, with  deep  indentations  for  the  anus  and  in  the  median  ambulacra! 
spaces.  The  profile  may  be  regularly  sloping  from  a  nearly  central  apical 
system,  with  a  thin  edge  of  test,  or  we  may  have  a  thick  edge  of  test,  and  an 
arching  central  part  of  the  test  from  the  outer  edge  of  the  petals.  The  posi- 
tion of  the  apex  is  also  sometimes  somewhat  eccentric  posteriorly,  showing 
that  this  character  alone  cannot  be  of  generic  value,  as  had  been  taken  for 
granted  in  Dendraster.  The  apical  system  is  well  marked,  but  differs  con- 
siderably in  specimens  of  the  same  size ;  the  rosette  is  generally  open  at  the 
extremity  in  flat  specimens,  while  in  more  arched  ones  the  petals  have  a 
decided  tendency  to  converge  at  the  outer  end ;  the  poriferous  zone  is  nar- 
row, not  more  than  from  one  quarter  to  one  fifth  the  width  of  the  ambulacra. 
The  marginal  ramifications  of  the  ambulacral  furrows  are  frequently  quite 
indistinct  in  older  specimens.  The  tubercles  are  closely  surrounded  by 
miliaries,  covering  the  whole  upper  part  of  the  test,  including  the  apical 
system,  with  a  fine  homogeneous  granulation.  On  the  lower  surface  near 
the  actinostome  the  tubercles  are  distant;  they  become,  however,  closely 
packed  at  the  commencement  of  the  ramifications  of  the  ambulacral  fur- 
rows, although  there  is  no  miliary  granulation  on  the  lower  surface  so 
characteristic  of  the  upper  part  of  the  test.  The  spines  of  the  lower  sur- 
face are  larger,  longer,  and  of  variable  length,  those  covering  the  opening 
of  the  actinostome  are  the  largest,  while  the  spines  of  the  upper  surface  are 
shorter,  and  of  uniform  size.  The  color  when  alive  is  a  beautiful  crimson- 
carmine,  tending  to  greenish,  or  of  intermediate  shades ;  lower  surface  of 
the  same  color ;  ambulacral  furrows  darker. 

The  range  of  this  species  is  quite  astonishing,  and  its  association  on  the 
Asiatic  coast  with  a  second  well-marked  species  has  undoubtedly  caused  a 
great  deal  of  confusion,  in  addition  to  the  presence  of  Arachnoides,  which, 
when  covered  by  spines,  might  readily  pass  as  either  of  the  species  of  true 
Echinarachnins.     I  am  imable,  upon  examination  of  the  originals,  to  dis- 
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tinguish  the  species  established  by  Miehelin  and  Gray,  based  upon  slight 
local  differences,  such  as  the  outline  of  the  test  from  above  or  in  profile,  the 
more  or  less  open  petaioid  ambidacra,  the  distinctness  of  the  branches  of 
the  ambulacral  furrows,  which  are  all  features  subject  to  great  variation  in 
specimens  from  the  same  locality.  The  length  of  the  petals  is  very  vari- 
able, in  some  specimens  not  extending  beyond  half-way  fh>m  apex  to 
margin,  while  in  others  they  reach  fully  two  thirds  of  the  distance.  There 
are  two  principal  branches  of  the  ambulacral  furrows,  commencing  from  two 
thirds  the  distance  of  the  mouth  to  the  edge  of  the  test. 
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Young  specimens  of  Echinarachnius  parma,  measuring  from  2.1-^  to 
6.2™°*  in  diameter,  are  readily  found  in  the  stomach  of  our  cod.  The  out- 
line of  the  youngest  specimen  observed  is  elliptical  {PL  XII. /.  l).  The  test 
is  high,  arched,  resemblmg  somewhat  a  Cassidulus  from  the  position  of  the 
anus  {PI.  XII  /.  3\  and  an  Echinometra  from  the  vertical  rows  of  large 
tubercles,  one  for  each  ambulacral  and  interambulacral  plate,  forming  regu- 
larly decreasing  rows  from  the  apex  to  the  mouth.  The  lower  surface  is 
nearly  flat,  the  actinostome  is  large,  pentagonal  {PI  XIL  f.  ^),  being  fully 
one  third  the  diameter  of  the  test  across  the  opening.  There  are  but  slight 
traces  here  and  there  of  miliaries ;  the  tubercles  are  so  closely  crowded  that 
it  is  impossible,  beyond  the  presence  of  five  pairs  of  pores,  one  pair  for  each 
ambulacrum,  to  detect  any  further  trace  of  the  ambulacral  pores,  although  it 
is  easy  to  identify  the  ambulacral  rows.  The  vent  is  placed  a  short  distance 
above  the  ambitus  {PI  XII  ^.  3\  no  trace  of  the  poriferous  zone  could  be 
seen  near  the  mouth.  The  rotules  are  present  in  shape  of  a  peculiar  spine, 
which  is  most  prominent  in  specimens  measuring  about  4.™°*  in  longitudinal 
diameter.  In  a  somewhat  older  specimen  the  difference  of  outline  is  very 
striking;  it  is  pear-shaped  {PI  XII  /.  ^),  the  blunt  end  being  the  posterior; 
the  test  is  still  considerably  arched,  but  has  become  a  good  deal  flattened 
when  compared  to  the  previous  stage.  We  fijid  also  the  commencement  of 
the  difference  in  the  arrangement  of  the  ambulacral  and  interambulacral 
plates,  due  to  the  different  rate  of  growth  of  the  two  areas.    The  mouth  is 
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comparatively  much  smaller,  the  lower  surface  has  become  much  flattened, 
the  mouth  being  sunk,  and  edges  of  the  test  raised.  There  are  quite  distinct 
ambulacral  pores,  two  for  each  side  of  the  odd  ambidacrum,  and  two  and 
three  on  each  side  of  the  other  ambulacra.  The  pairs  of  pores  are  pierced 
between  the  plates,  and  are  not  connected  by  furrows.  Each  plate  (ambu- 
lacral and  interambidacral)  of  the  test  carries  as  yet  but  one  large  primary 
tubercle ;  the  rest  of  the  plate  is  thickly  crowded  with  miliaries.  In  a  some- 
what more  advanced  stage  there  was  a  marked  difference  in  size  between  the 
upper  pairs  of  pores,  forming  an  extremely  rudimentary  rosette  {PL  XII. 
f.  5)  of  independent  pairs  of  pores  not  confluent  and  not  joined  by  fur- 
rows, additional  pores,  pierced  through  the  plates,  extending  towards  the 
ambitus  in  continuation  of  the  poriferous  zone.  The  larger  pores  simply 
radiate  fanlike  from  the  apex ;  there  are  four  pairs  in  the  odd  ambulacrum, 
three  and  five  in  the  anterior  pair,  and  fom*  and  five  in  the  posterior  am- 
bulacra. The  miliaries  of  the  plates  of  test  surrounding  the  main  tubercle 
are  larger,  and  the  sutures  of  the  plates  more  distinctly  brought  out  than  in 
the  previous  stage.  The  position  of  the  anus  is  nearer  the  ambitus,  and 
when  seen  from  the  lower  side  {PI  XIL  /.  6\  the  young  Echinarachnius 
has  the  same  undulating  concavity  so  characteristic  of  Pygaster  and  allied 
genera.  The  outline  of  this  specimen  was  also  somewhat  less  pear-shaped, 
and  flatter.  In  an  older  specimen,  measuring  about  5.1°™*  in  length  {PL 
XII  f.  9)9  the  test  had  become  quite  flattened,  the  mouth  was  slightly 
sunken  below  the  raised  edge  of  the  ambitus,  the  outline  more  pentagonal, 
the  vent  placed  nearer  the  edge,  and  we  have  the  first  appearance  of  pores 
arranged  so  as  to  form  a  distinct  rosette,  connected  by  furrows  in  the  part  of 
the  rosette  nearest  the  middle.  As  in  the  preceding  stage,  there  are  addi- 
ditional  pairs  of  pores  pierced  between  the  ambulacral  plates  extending 
towards  the  ambitus  in  continuation  of  the  rosette.  Each  plate  now  carries 
from  three  to  six  primary  tubercles,  according  to  its  size,  thickly  crowded 
round  with  miliaries.  The  anal  opening  is  closed  by  a  single  plate  {PL  XII 
/.  11) 'y  the  madreporic  body  is  quite  distinct,  and  very  minute  pores  can  be 
traced  in  the  indistinct  ambulacral  furrows  of  the  lower  side.  In  specimens 
measuring  6.°^-  the  rosette  is  more  prominent  {PL  XII  /.  10\  the  pores 
being  all  connected  by  furrows;  the  plates  of  the  test  are  uniformly  covered 
by  primary  and  miliary  tubercles,  the  sutures  of  the  plates  are  less  distinct, 
and  four  small  additional  anal  plates  have  appeared  {PL  XII.  /.  1^)  at  the 
marginal  edge  of  the  anal  opening.     In  still  larger  specimens,  measuring 
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about  15.°™-  in  diameter,  the  ambulacral  rosette  has  all  the  features  of  the 
adult  {PI  XII.  f.  13\  the  grooves  uniting  the  pores  are  deep,  the  madreporic 
body  is  fully  developed,  the  tubercles  are  uniformly  distributed,  the  vent 
closed  by  six  plates  {PL  XII  f.  1^2\  the  first  plate  being  still  by  far  the 
largest,  —  at  this  stage  the  difference  in  the  rate  of  growth  between  the 
ambulacral  and  interambulacral  plates  becomes  quite  as  striking  as  in  the 
corresponding  stages  of  Encope.  There  seems  to  be  no  ratio  between 
the  number  of  ambulacral  and  interambulacral  plates,  as  the  older  the  speci- 
men the  greater  seems  to  be  the  number  of  ambulacral  plates  in  comparison 
with  the  interambulacral  plates;  when  measuring  15™*  to  16™*  in  diameter, 
the  young  Echinarachnius  has  the  general  outline  of  larger  specimens,  and 
except  its  size  has,  as  far  as  I  can  see,  no  further  distinguishing  features. 


MELLITA. 

Mellita  Klein,  1734.    Nat  Disp.  Ech. 

Test  exceedingly  flat.  Ambulacral  petals  closed,  remarkably  well  defined, 
five  or  six  elongated  lunules  in  the  prolongation  of  the  ambulacral  petals ; 
when  five  are  present  the  odd  anterior  ambulacral  one  is  wanting,  the  pos- 
terior lunule  is  situated  in  the  interambulacral  space.  The  ambulacral 
grooves  of  the  actinal  surface  are  very  ramified  and  undulating.  Pillars,  in 
the  interambulacral  areas,  separate  the  buccal  from  the  digestive  cavity. 
The  tubercles  of  the  interambulacra  of  the  lower  side  are  very  large,  com- 
paratively, between  the  ambulacral  grooves,  and  small  adjoining  them.  The 
spines  corresponding  to  the  different  sizes  of  tubercles  are  either  long  and 
tapering  or  short  and  club-shaped,  while  larger  flat-shaped  spines  surround 
the  lunules  on  the  upper  side.  The  spines  of  the  upper  surface  of  test  are 
all  club-shaped,  those  edging  the  lunules  more  or  less  spathiform;  those 
of  the  ambulacral  furrows  and  its  branches  are  curved,  and  those  of  the 
large  tubercles  of  the  lower  surface  straight  and  elongate.  Four  genital 
openings;  madreporic  body  occupying  central  apical  part  of  test.  The 
anus  is  at  the  proximal  extremity  of  the  interambulacral  lunule,  close  to 
the  mouth ;  outline  of  test  circular,  truncated  posteriorly. 
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Mellita  sezforis 

Echinodiscus  sezieBperforatuB  Leskr,  1 778.    Klein,  Add. 
I  Mellita  sexforis  A.  Agass.  1872.    Rev.  £ch.  Pt  I. 

PI.  XI.  f.  1^12;  PI.  XP.f.  3. 

Five  ambulacral  lunules  and  one  posterior  interambulacral  one.  The  apex 
and  the  mouth  are  central,  or  nearly  so,  while  in  the  pentaphorous  species 
of  Mellita  they  are  quite  eccentric.  The  ambulacral  lunules  are  of  the  same 
size,  narrow,  elongate,  while  the  odd  posterior  lunule  is  usually  somewhat 
smaller  than  the  others.  The  test  in  all  the  specimens  examined  slopes  regu- 
larly from  the  apex  towards  the  edge.  The  outline  is  more  or  less  circular 
or  pentagonal,  but  slightly  truncated  posteriorly.  The  ambidacral  petals  are 
all  of  the  same  size,  comparatively  small,  not  reaching  half-way  to  the  edge 
of  test  from  the  apex.  The  median  ambulacral  space,  included  between 
the  poriferous  zones,  is  as  broad  as  each  zone  ;  genital  openings  distant  from 
apex.     The  coronal  plates  of  upper  part  of  test  are  all  more  or  less  convex. 

The  ambulacral  furrows  ramify  more  at  the  extremity  near  the  edge  of  the 
test,  on  each  side  of  the  lunules,  than  in  the  other  species,  leaving  but  a  very 
narrow  median  interambulacral  space  not  covered  by  furrows.  The  large 
tubercles  of  the  lower  surface  are  consequently  fewer  in  number ;  they  are, 
at  the  same  time,  more  uniform  in  size  where  they  occur;  the  rest  of  the 
lower  surface  of  the  test  is  covered  by  fine  granulation  of  smaller  tubercles 
near  the  poriferous  furrows.  The  difference  in  size  between  the  spines  of 
the  two  surfaces  is  slight,  their  arrangement  is  the  same,  there  are  but  few 
comparatively  large  spines  immediately  round  the  mouth,  the  whole  lower 
surface  being  covered  by  silk-like  spines  not  clavate,  like  those  of  the  upper 
part  of  the  test.  The  color  when  alive  is  slightly  yellowish,  ranging  through 
all  the  shades  of  a  dirty  yellow  to  a  light  olive-green.  The  bathymetrical 
range  of  this  species  is  quite  extensive  (littoral -270  fathoms),  though  the 
geographical  range,  as  far  as  we  know  it,  is  not  great,  being  confined  to 
the  West  Indies  and  to  the  Bermudas. 

Young  specimens  of  Mellita  sexforis,  measuring  2.4°*™  in  diameter  {PL 
XL  f.  i),  are  almost  circular,  with  a  thickened  raised  edge  as  in  Laganum, 
and  as  yet  have  no  lunules  visible  from  the  abactinal  side.  The  rosette 
is  simply  a  series  of  radiating  pores,  three  and  two  in  each  poriferous 
zone,  for  each  ambulacrum,  extending  but  a  short  distance  from  the 
apex,  having  the  simple  structure  of  the  poriferous  zone  of  non-conjugated 
pores  of  Echinocyamus.     The  ambulacral  and  interambidacral  plates  are 
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of  the  same  size,  hexagonal,  forming  twenty  equal  zones  {PL  XL  f.  i), 
carrying  but  a  single  large  tubercle  in  the  centre  of  each  plate;  seen 
from  below  the  surface  is  deeply  concave  {PL  XL  f.  2\  the  mouth  much 
larger  in  proportion  to  the  test  than  in  adult  specimens,  and  we  see  forming 
from  this  side  the  posterior  interambulacral  lunule  as  a  deep  pit,  at  one 
extremity  of  which  is  placed  the  anus  near  the  mouth,  about  one  third  the 
distance  from  the  edge  of  the  test,  as  is  seen  in  PL  XL.  /.  6',  representing 
the  posterior  lunule  of  a  specimen  somewhat  older ;  the  rotulae  are  already 
well  developed  in  specimens  of  this  size  {PL  XL.f.  5). 

The  outline  in  a  subsequent  stage  becomes  slightly  pear-shaped  {PL  XL. 
f.  3\  the  plates  elongate  ;  the  lunule  pierces  through  to  the  abactinal  side  ; 
the  rosette  is  still  made  up  of  radiating  pores,  consisting  of  five  to  six  pairs 
of  pores  for  each  poriferous  zone.  The  ambulacnil  area  is  now  slightly  nar- 
rower than  the  interambulacral  zones,  though  the  plates  carry  as  yet  but  a 
single  primary  tubercle.  Seen  from  below  {PL  XL  f.  4),  we  find  rudimen- 
tary phyllodes  made  up  of  a  few  of  the  small  pores,  which  eventually 
extend  in  the  ambulacral  furrows  to  the  edge  of  the  test,  but  are  now 
restricted  to  a  small  number  clustered  round  the  mouth  {PL  XL.  f.  ^), 
entirely  similar  to  those  of  older  specimens,  as  seen  in  PL  XL.  f.  20,  though 
restricted  in  extent.  When  the  posterior  lunule  has  become  a  small  round 
opening  {PL  XL.  f.  7),  encroaching  upon  the  plates  of  the  posterior  interam- 
bulacral area,  which  extends  as  a  very  faint  lobe  beyond  the  outline  of  the 
test,  the  rosette  becomes  slightly  pentaloid.  There  are  now  from  two  to  five 
tubercles  on  each  plate  {PL  XL.  f.  7) ;  the  plates  are  quite  elongate,  having 
lost  their  hexagonal  outline  ;  the  lower  surface  is  flat,  and  on  the  lower  side 
{PL  XL.  f.  8)  the  ambulacra  have  broadened  very  rapidly,  the  interambulacra 
forming  narrow  bands  carrying  larger  tubercles  between  t!ie  ambulacral 
zones,  showing  already  in  a  very  marked  manner  the  difference,  so  promi- 
nent in  older  specimens,  in  the  character  of  the  ambidacral  and  interambu- 
lacral areas  of  the  actinal  side.  The  edge  of  the  test  is  still  quite  thickened 
{PL  XL.  f.  7),  and  it  is  only  when  the  young  Mellita  has  attained  somewhat 
less  than  half  an  inch  in  diameter  that  the  ambulacral  lunules  appear  as 
pits,  seen  at  first  from  the  lower  side  only,  and  gradually  forcing  their  way 
through  the  test.  The  posterior  interambulacral  lunule  increases  rapidly  in 
size ;  the  lunule  and  the  groove  in  which  the  anus  is  placed  become  some- 
what separated,  being  simply  a  depression  in  the  continuation  of  the  lunule. 
After  tlie  appearance  of  the  lunules  as  slight  pits,  which  develop  unequally 
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{Pi.  XI.  f.  io)j  not  appearing  simultaneously,  the  changes  are  limited  to  the 
increase  in  size  of  the  lunules  {PL  XLf.  ii\  and  of  the  poriferous  am- 
bulacral  zone  on  the  lower  side;  the  outline  and  general  facies,  with  the 
exception  of  the  larger  size  of  the  tubercles,  being  that  of  the  adult 
{PI  XI.  f.  12). 

Contrary  to  what  was  to  be  expected  from  analogy,  we  find  in  Mellita 
Stokesii,  so  closely  allied  to  Mellita  sexforis,  the  lunules  developed  as  cuts 
along  the  periphery,  exactly  as  in  Encope,  and  in  the  two  other  species  of 
Mellita,  so  that  the  mode  of  development  of  the  lunules  does  not  seem  to  have 
any  great  physiological  value,  whether  formed  by  the  resorption  of  the  test  in 
the  centre  of  the  plates,  or  by  a  retardation  of  their  growth  at  the  edge  of  the 
test;  those  species  which  are  most  closely  allied  having  diametrically  opposite 
modes  of  development  of  the  lunules.  In  fact,  the  mode  of  development  of 
Encope  and  of  Mellita  testudinata  (and  M.  longifissa)  is  far  more  closely  allied 
than  that  of  the  two  species  of  Mellita  of  the  types  of  sexforis  and  Stokesii. 

Mellita  testudinata 

IMeUita  testudinata  Klein,  1734.    Nat  DIsp.  Ecliin. 

PL  XI.  f.  iS''22 ;  PL  XII\ ;  PL  XIP.  f.  1,2. 

Four  lateral  ambulacral  lunules,  in  continuation  of  the  median  line  of 
ambulacra,  and  one  posterior  interambulacral  one ;  outline  more  or  less 
rounded  anteriorly,  truncated  posteriorly,  greatest  width  usually  across  the 
lateral  posterior  interambulacral  space ;  the  organic  apex  is  slightly  eccen- 
tric anteriorly,  the  test  sloping  gradually  towards  the  posterior  edge,  but 
curved  towards  the  anterior  edge,  w^hich  is  usually  thicker,  though  we  find 
frequently  specimens  in  which  the  slope  is  the  same  towards  both  edges ; 
the  lunules  are  all  narrow,  elongate,  the  interambulacral  one  being  the 
largest.  The  petals  are  of  nearly  uniform  size,  the  odd  and  anterior  pair 
slightly  shorter  than  the  posterior  pair.  Each  poriferous  zone  is  broader 
than  the  enclosed  median  ambulacral  space;  the  poriferous  furrows  are 
separated  by  a  single  row  of  tubercles  very  regularly  arranged  in  a  line 
parallel  to  the  furrows.  The  tubercles  covering  the  upper  surface  of  the 
test  are  extremely  uniform  in  size  (except  those  on  the  edge  of  the  lunules); 
they  are  closely  packed,  and  separated  by  ridges  of  minute  miliary  tubercles. 
The  large  tubercles  which  cover  the  interambulacral  space  of  the  lower  side 
have  no  regular  arrangement,  any  more  than  those  of  the  upper  part  of 
the  test ;  they  are  small  near  the  edge  of  the  test,  and  closely  crowded,  but 
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gradually  increase  in  size  and  become  more  widely  separated,  especially  near 
the  actinostome  from  a  distance  of  one  quarter  of  the  radius,  where  they  are 
quite  distant.  The  ambulacral  furrows,  sending  out  a  principal  branch  on 
each  side  of  the  median  ambulacral  space,  send  out  short  processes  over  the 
whole  lower  surface,  and  longer  ones  near  the  edge  of  the  test;  they  diminish 
considerably  in  number  and  distinctness  upon  the  interambulacral  spaces, 
especially  the  posterior  space.  The  median  ambulacral  zone  carries  large 
tubercles,  but  they  disappear  near  the  branches  of  the  poriferous  zones, 
leaving  a  considerable  distance  on  each  side  of  them  apparently  bare,  but 
covered  in  reality  with  very  minute  tubercles  carrying  diminutive  spines. 
The  arrangement  of  the  spines  on  the  lower  side  in  the  two  species  of  Mellita 
is  peculiar ;  the  large  spines  of  the  anterior  interambulacral  spaces  are 
directed  outward,  those  of  the  posterior  interambulacra  are  turned  inwards. 
On  the  upper  part  of  the  test  the  spines  all  turn  towards  the  periphery. 
The  color  when  alive  is  a  greenish-blue. 

The  general  character  of  the  changes  undergone  by  Mellita  sexforis,  as  far 
as  they  relate  to  the  transformations  of  the  ambulacral  rosette,  the  growth 
of  the  tubercles,  the  changes  in  the  proportions  of  the  relative  breadth 
of  the  ambulacral  and  interambulacral  zones,  is  identical  in  Mellita  testudi- 
nata  and  M.  longifissa.  What  is  remarkable  in  Mellita  testudinata  is  that  the 
mode  of  formation  of  the  ambulacral  lunules  is  not  identical  with  that  of  M. 
sexforis.  The  interambulacral  lunule  alone  is  developed  from  a  depression 
formed  on  the  lower  surface  pushing  its  way  through  the  test,  while  the  am- 
bulacral lunules  are  the  result  of  the  closing  in  of  notches  appearing  on  the 
edge  of  the  test,  which  remain  open  until  the  young  Mellita  has  attained  a 
considerable  size,  —  three  quarters  of  an  inch  and  sometimes  more;  long 
after  the  arrangement  of  the  plates,  the  shape  of  the  rosette,  the  size  of  the 
tubercles,  and  the  extent  of  the  poriferous  zone  on  the  lower  surface  have 
the  character  of  the  adult 

The  smallest  specimens  of  Mellita  observed,  measuring  about  3.6""  in 
diameter,  are  nearly  circular ;  they  have  at  this  stage  but  a  single  lunule, 
the  posterior  interambulacral  one,  scarcely  perceptible  from  above,  but 
from  the  lower  side  well  seen  as  a  deep  conical  pit  pushing  its  way  gradu- 
ally more  and  more  towards  the  abactinal  side,  and  becoming  larger  and 
larger  when  seen  from  that  side  with  increasing  age ;  when  it  has  at- 
tained  a  diameter  of  about  8."" ,  the  centre  of  the  ambulacral  edge  of  the 
test  becomes  slightly  indented,  —  the  first  trace  of  the  ambulacral  lunules 
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{PI.  XI.  f.  13).  The  posterior  ambulacral  limules  (notches)  are  the  first  to  be 
developed,  the  young  Mellita  having  at  this  stage  (excluding  the  posterior 
interambulacral  lunule)  somewhat  the  shape  of  a  diminutive  Echinodiscus, 
or  Encope  Michelini,  and  as  the  cuts  increase  in  depth  with  advancing  age  (PL 
XI.  f.  19)  resemble  in  a  remarkable  degree  a  small  Encope  grandis.  The 
commencement  of  the  closing  process  of  the  notches  is  shown  in  drawings  of 
M.  longifissa  {PI.  XI.  f.  2^y  25\  while  in  /.  SGy  ^7,  of  the  same  Plate,  the 
lunules  are  completely  closed. 

The  large  series  collected  by  the  Thayer  Expedition  along  the  whole  coast 
of  Brazil  shows  that  this  species  has  a  wide  geographical  range,  and  is  liable 
to  great  variations,  indicating  that  the  characters  which  have  been  described 
as  separating  M.  quinquefora  and  M.  testudinata  have  no  permanent  value. 

Littoral  to  7  fathoms. 


ENCOPE. 

Encope  Agass.  1840.    Cat.  Syst.  Ectyp. 

Contains  species  of  considerable  size  ;  actinal  surface  flat,  abactinal  more 
or  less  regularly  arched ;  always  having  in  the  prolongation  of  the  ambu- 
lacral petals  either  lunules  or  indentations,  which  vary  extremely  according 
to  age,  and  in  different  individuals  of  the  same  species.  There  are  five  geni- 
tal openings,  while  there  are  only  four  in  Mellita.  The  ambulacral  petals  are 
very  unequal  in  size,  the  posterior  pair  usually  larger  than  the  anterior  ones. 
Ambulacral  furrows  greatly  ramified.  The  main  difference  between  this 
genus  and  Mellita  consists  in  the  continuous  calcareous  partition  which 
separates  the  buccal  from  the  digestive  cavity,  in  place  of  the  disconnected 
pillars  of  Mellita.  Outline  elliptical,  truncated  posteriorly.  In  addition,  we 
have  in  Encope  a  horizontal  floor  separating  the  buccal  cavity  from  the 
upper  part  of  the  test,  in  which  the  ambulacral  system  is  confined,  while 
in  Mellita  the  ambulacral  petals  open  directly  into  the  main  cavity  above 
the  buccal  orifice. 
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Encope  emarginata 

Echinodiscus  emarginatus  Leske,  1778.    Kl.  Add. 
I  Encope  emarginata  AoAss.  1841.    Mon.  Scut. 

PI.  XII.  f.  u-2i;  Pi'  ^IP'  /•  1-3;  PL  XW.  f.  2-3. 

As  the  accompanying  measurements  show,  it  is  difficult  to  define  the  out- 
line of  this  species,  its  variations  including  all  possible  forms  between  a 
more  or  less  pentagonal  outline  with  the  deep  cuts  (lunules)  at  the  angles 
of  the  pentagon,  and  a  subcircular  outline  anteriorly,  retaining  only  one 
side  of  the  pentagon  posteriorly.  Seen  from  above,  denuded  of  spines,  the 
whole  test  is  covered  by  remarkably  uniform  tubercles  closely  packed  with 
extremely  diminutive  miliaries,  the  same  granulation  extending  over  the 
ambulacra,  both  the  poriferous  zone  and  the  median  part  of  the  rosette ;  only 
on  the  edge  of  the  lunules  do  we  find  somewhat  larger  tubercles.  As  in 
other  Scutellidae,  the  median  interambulacral  spaces  are  covered  by  larger 
tubercles,  as  well  as  the  rest  of  the  lower  surface,  except  in  the  proximity 
of  the  ambulacral  furrows  and  their  bran.ches,  which  form  broad  avenues 
covered  by  small  miliaries.  In  the  typical  E.  emarginata  the  lunules  are 
more  or  less  elliptical,  and  usually  their  edges  at  least  touch,  if  they  are  not 
completely  closed ;  the  odd  interambulacral  lunule  is  nearly  twice  as  long 
as  any  of  the  others ;  the  edge  of  the  test  in  such  specimens  is  thin,  and 
the  outline  in  profile  is  gradually  sloping  from  the  vertex  to  the  ambitus. 
The  vertex  is  eccentric  anteriorly,  and  corresponds  usually  also  with  the 
apex ;  but  it  is  not  unfrequent  that  the  anterior  edge  of  the  posterior  lunule 
is  slightly  higher,  especially  if  the  lip  of  the  lunule  is  well  developed,  as 
in  the  case  of  what  has  been  called  Encope  oblonga,  where  the  lunules  are 
completely  closed,  and  the  edge  of  the  test  and  of  the  lunules  is  thick,  the 
outline  being  at  the  same  time  somewhat  circular.  When  the  lunules 
remain  wide  open,  and  the  general  outline  of  the  test  is  pentagonal,  it 
has  received  the  name  of  E.  Valenciennesii,  but  there  are  no  features 
by  which  it  can  be  separated  specifically;  though  there  is  a  species  on 
the  west  coast  of  America  having  very  much  the  same  general  outline 
(E.  grandis),  which  has,  however,  such  remarkable  internal  structure  that 
there  are  excellent  grounds  for  maintaining  that  species. 

In  specimens  measuring  13.°"  in  diameter,  the  ambulacra  are  not  yet 
separated  from  the  digestive  cavity  by  the  complete  wall  of  spongy  calca- 
reous mass  so  prominent  m  old  specimens.  In  these  and  young  specimens 
simple  pillars  connect  at  first  the  two  floors,  as  in  Mellita  and  Echinodiscu& 
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PL  XIP.  f.  2  shows  the  extent  to  which  the  ambulacra  are  isolated  from 
the  remainder  of  the  digestive  cavity  in  fiilly  grown  specimens.  The  jaws 
are  quite  small  (PL  XIP.  f.  3)9  and  the  calcareous  cellular  work  connecting 
the  two  floors  leaves  a  comparatively  small  space  for  the  winding  of  the 
alimentary  canal,  which  becomes  quite  narrow  and  small  by  the  time  it 
reaches  the  anal  opening. 

Among  the  specimens  dredged  from  considerable  depth  were  a  number  of 
Encope  emarginata  of  various  sizes,  from  half  an  inch  in  longitudinal 
diameter  to  an  inch.  These,  in  addition  to  a  large  series  of  young  of  the  same 
species  sent  from  Desterro  by  Dr.  Fritz  Miiller,  present  some  interesting 
structural  points,  and  have  also,  not  unexpectedly,  however,  led  to  the  con- 
clusion that  Moulinsia  was  nothing  but  a  young  Encope.  Dr.  Lutken,  in 
speaking  of  the  chance  of  young  Encope  being  a  Moulinsia,  seemed  to  con- 
sider the  scalloped  edge  as  a  most  distinguishing  feature.  The  same  fea- 
ture is  also  quite  prominent  in  young  Mellita,  but  they  are  always  more 
circular,  and  do  not  assume  the  elongated  form  which  is  so  characteristic  of 
Moulinsia.  This  scalloped  edge  is  not  most  prominent  in  the  youngest 
specimens ;  it  is  most  striking  when  they  are  from  6.°*™  to  8.™°  in  diameter, 
previous  to  the  appearance  of  the  lunules  on  the  dorsal  side,  when,  as  I 
think,  the  figures  will  show  plainly  they  have  all  the  appearance  of  Mou- 
linsa  (PL  XIL  f.  i^,  15.).  There  are  some  points  in  the  structure  of  the 
young  specimens  of  the  size  figured  by  Liitken,  to  which  it  may  be  worth 
while  calling  attention.  Liitken  has  noticed  that  there  was  a  striking  differ- 
ence in  Mellita  and  Encope  in  the  modes  of  formation  of  the  ambulacral 
lunules.  In  Encope  they  are  formed  by  the  closing  in  of  notches  made  by 
the  prolongation  of  the  plates,  which  often  remain  open  during  the  whole 
life,  while  in  Mellita  (M.  sexforis)  the  ambulacral  lunules  are  formed  by  pits 
in  the  test  itself.  I  have  noticed  that  these  pits  (lunules)  appear  at  first  on 
the  lower  surface,  and  little  by  little  force  their  way  through  the  test  (see 
Mellita  sexforis) ;  the  posterior  interambulacral  lunule  in  Mellita  is  formed  in 
the  same  way,  and  the  same  is  the  case  in  Encope,  where  I  have  observed  it 
in  the  youngest  Encope  (a  specimen  from  Desterro,  sent  by  Dr.  Fritz  Miiller) 
in  the  condition  of  a  Moulinsia,  when  the  lunule  was  a  very  marked  pit  on 
the  lower  surface  alone  {PL  XII.  f.  lo),  not  yet  having  forced  its  way  through 
the  test  to  the  dorsal  side,  which  had  a  smooth  unbroken  posterior  inter- 
ambulacral dorsal  area  (PL  XII  f.  14).  The  anus  opens  directly  in^the 
centripetal  extremity  of  the  lunule,  while  in  the  adult  the  lunule  and  the 
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anal  opening  are  separate,  the  latter  being  placed  at  a  considerable  distance 
from  it  toward  the  mouth.  As  the  specimens  become  older  there  is  a  ten- 
dency to  separate,  the  anus  being  placed  in  a  groove  which  is  a  shallow  con- 
tinuation of  the  lunule,  approaching  more  and  more  the  mouth,  till,  in 
specimens  measuring  37  ™*  in  diameter,  the  anus  is  completely  separated 
from  the  lunules  (see  PL  XII.  f.  is,  21,  23,  25y  The  shifting  position  of 
the  anus  depending  upon  entirely  individual  circumstances,  shows  that 
its  position  cannot  be  used  as  a  specific  character.  The  youngest  Encope 
I  have  had  occasion  to  examine  shows  already  traces  of  the  two  posterior 
ambulacral  notches  {PL  XII  /.  H,  15),  but  they  are  so  slight  that  they 
would  most  likely  be  overlooked,  especially  in  specimens  somewhat  more 
advanced,  when  the  scalloping  is  more  prominent  (as  in  the  figures  of 
Moulinsia  of  Agassiz  in  his  Monographic  des  Scutelles),  in  fact,  the  cuts  of 
the  edges  being  fully  as  deep  as  the  notches.  These  divide  the  edge  of  the 
test  into  twenty  well-marked  scallops,  the  ambitus  is  elliptical,  the  apex  cen- 
tral, and  in  this  condition  the  ambulacral  and  interambulacral  plates  both 
diminish  gradually  in  size  towards  the  centre,  forming  twenty  sharply  defined 
ridges,  the  sutures  between  the  plates  running  to  the  apex  from  the  edge 
of  the  test  being  well  marked  by  the  absence  of  granulation.  Each  ambu- 
lacral and  interambulacral  plate  carries  from  one  to  two,  or  at  most  (near 
ambitus)  three,  primary  tubercles,  the  rest  of  the  plate  being  covered  by 
miliaries.  There  is  no  ambulacral  rosette,  but  two  pairs  of  pores ;  one  pair, 
between  adjoining  ambulacral  plates,  extend  in  each  poriferous  zone  from  the 
apex  to  the  ambitus,  there  being  in  the  present  stage  only  as  many  ambu- 
lacral as  interambulacral  plates  {PL  XII  /.  n),  seven  from  ambitus  to  apex. 
There  is  a  faint  trace,  even  at  this  early  stage,  of  a  madreporic  body,  but  no 
genital  openings  are  as  yet  formed.  The  pairs  of  pores  are  not  yet  con- 
nected by  a  furrow,  but  are  simple  holes.  The  furrows  formed  by  the 
sutures  of  the  plates  are  not  as  deeply  cut  on  the  lower  surface,  those  of  the 
median  ambulacrum  being  most  prominent;  the  position  of  the  ppriferous 
furrows  is  indicated  by  minute  pores  irregularly  scattered,  while  towards 
the  mouth  at  the  base  of  the  furrows  the  pores  are  quite  large,  forming 
almost  an  imitation  phyllode.  The  rotules,  on  each  side  of  which  start  .the 
lines  of  pores,  are  already  apparent  The  lower  surface  is  concave,  the 
edge  being  slightly  raised;  the  outline  seen  in  profile  is  somewhat  more 
convex  tiian  in  older  Encope,  but  the  difierence  bears  no  comparison  to  the 
difference  noticed  in  young  Echinarachnius. 
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In  older  specimens,  where  the  posterior  interanibuhicral  lunule  has  just 
forced  its  way  to  the  dorsal  portion  of  the  test  {PI  XIL  /.  17),  the  abactinal 
part  of  the  ambulacra  is  petaloid,  the  last  two  pairs  of  pores  alone  are  not 
connected  by  furrows,  and  are  pierced  between  two  adjoining  ambulacral 
plates,  while  the  other  pairs,  fourteen  in  number,  are  joined  by  furrows. 
These  fourteen  plates  correspond  to  four  interambulacral  plates,  showing  a 
different  rate  of  growth  between  the  plates  of  the  interambulacral  and  am- 
bulacral series.  The  sutures  between  the  various  ambulacral  plates  have 
become  obliterated,  there  are  a  large  number  of  tubercles  on  each  plate,  and 
the  general  aspect  of  the  upper  surface  begins  to  resemble  more  closely  that 
of  the  adult.  The  madreporic  body  is  well  developed,  no  genital  openings 
yet.  The  pores  on  the  lower  surface  are  particularly  numerous  round  the 
actinostome,  forming  ten  points,  somewhat  like  phyllodes  {PL  XIL  f.  is), 
having  their  origin  on  each  side  of  the  rotules.  In  a  somewhat  more  ad- 
vanced stage  the  lines  of  pores  are  connected  at  their  base,  and  fork  at  a 
short  distance  from  the  mouth  {PL  XIL  f.  2l).  The  interambulacral  plates 
on  the  lower  surface  are  covered  by  larger  tubercles  than  the  others, 
making  five  narrow  zones,  in  contrast  with  the  ambulacral  region,  where  the 
tubercles  are  very  minute. 

The  outline  of  the  young  stages  of  Encope  {PL  XILf.  20-24)  before  the 
closing  of  the  lunules,  while  they  are  still  mere  indentations,  recalls  strongly 
the  post-pliocene  form  Monophora,  and  some  of  the  other  species  of  Encope 
found  on  the  west  coast  of  Florida  and  the  Gulf  of  California,  E  Michelini 
and  E.  grandis. 

Dr.  Liitken,  in  his  discussion  of  Encope  emarginata,  has  given  figures  of 
young  Encope  after  the  appearance  of  the  posterior  interambulacral  lunule. 

The  madreporic  body  is  large,  quite  markedly  stelliform,  the  ocular  plates 
often  rising  as  sharp  ends  from  its  sides,  the  genital  openings  are  large  and 
placed  at  a  considerable  distance  from  the  centre  of  the  madreporic  body 
within  the  median  interambulacral  space.  The  posterior  pair  of  ambulacral 
petals  are  longer  than  the  others,  the  odd  petal  somewhat  shorter,  and  the 
anterior  pair  of  ambulacra  intermediate  in  length.  The  poriferous  zone  has 
about  the  same  width  in  all  the  pet^ils,  but  the  median  ambulacral  space  of 
the  posterior  ambulacra  is  quit«  narrow  compared  to  the  others,  the  porif- 
erous zone  being  broader  than  this  median  space  in  the  posterior  ambulacra. 
The  posterior  lunule  extends  to  within  one  quarter  the  distance  of  the 
mouth  from  the  edge  of  the  test,  the  anus  is  placed  quite  near  the  mouth 
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in  the  commencement  of  the  depression  of  the  lunule.     The  color  when 
alive  is  dark  olive-green. 

The  difference  in  the  width  of  the  median  ambulacral  spaces  is  scarcely 
marked  in  young  specimens,  as  is  seen  by  the  measurements ;  the  posterior 
lunule  also  is  frequently  enclosed  by  the  posterior  ambulacra  in  large  speci- 
mens, while  in  small  specimens  it  is  'frequently  entirely  outside  the  ex- 
tremity of  the  petals.  The  ambulacral  petals  become  more  and  more  dif- 
ferent in  length  with  increasing  size;  the  difference  of  the  median  ambu- 
lacral spaces  is  but  little  perceptible  in  young  specimens. 
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I  Encope  Bdohelini  Agass.  1841.    Mon.  Sent. 

PI  xip.  /.  4;  PL  xip.  f. sa;  PI'  xii\  f.  1. 

The  extensive  suite  of  Encopidae  brought  home  by  the  Thayer  Expedition 
from  different  points  of  Brazil,  and  more  particularly  the  series  of  all  sizes 
of  Encope  emarginata  which  the  Museum  owes  to  the  kindness  of  Dr.  Fritz 
MuUer,  of  Desterro,  has  satisfied  me  that  Liitken  is  correct  in  uniting  under 
one  name,  that  of  E.  emarginata,  most  of  the  nominal  species  he  mentions 
(E.  Valenciennesii,  subclausa,  oblonga,  E.  quinqueloba),  to  which  we  would 
add  the  name  given  by  Belval,  E.  QhiaBtarechtiL  Tet  I  cannot  agree  with 
him  in  referring  to  the  same  species  Encope  Michelini,  in  which  the  position 
of  the  apex  is  totally  different  from  that  of  any  of  the  other  species  referred 
to  E.  emarginata,  as  is  readily  seen  by  the  excellent  profile  given  in  Agassiz, 
Mon.  d.  Scut.,  PI  VP.  /.  10.  Nor  can  I  agree  with  him  in  referring  E.  grandis 
to  iiacope  emarginata,  a  species  found  in  the  Gulf  of  California,  and  Encope 
Agassizii,  identical  with  it  There  is  a  second  species  also  found  on  the  West 
Coast,  which  Yerrill  has  described  as  E.  occidentaliB,  and  which  is  identical 
with  Encope  tetrapora  Ag.  non  Gmel.  From  a  careful  comparison  of  speci- 
mens of  E.  cyclopora,  micropora,  and  perspectiva,  there  is  no  doubt  that  these 
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are  only  nominal  species,  all  identical  with  R  occidentalis ;  and  as  the  name 
"  micropora "  seems  to  be  the  most  appropriate,  besides  being  the  oldest,  it 
would  be  the  best  name  to  retain.  A  careful  statement  of  the  points  of  dif- 
erence  between  E.  micropora  and  R  emarginata  will  be  found  in  the  descrip- 
tion  of  the  Panama  species,  in  the  general  descriptive  part  of  the  species. 

This  species  is  readily  distinguished  from  E.  emarginata  by  the  position 
of  the  vertex,  which  is  directly  in  front  of  the  ^mall  posterior  lunule,  and  is 
not  due,  as  is  sometimes  the  case,  to  the  swelling  of  the  lip  of  the  lunule, 
but  to  a  rise  in  the  test  itself.  The  outline  resembles,  at  first  glance, 
more  that  ,of  E.  grandis,  but  it  is  more  pentagonal ;  the  lunules  are 
frequently  closed,  and  when  closed  become  obliterated  exteriorly  in  old 
specimens ;  the  small  size  of  the  posterior  interambulacral  lunule  is  strik- 
ing, scarcely  as  large  as  the  marginal  lunules ;  the  three  anterior  lunules 
are  frequently  mere  indentations  in  the  margin,  giving  to  the  general  outline 
very  much  the  appearance  of  Echinodiscus  with  an  interambulacral  lunule 
{PI.  XIP.  f.  3).  The  vertex  as  well  as  the  mouth  is  nearly  central ;  the 
anus  is  placed  about  one  third  the  distance  from  the  mouth  to  the  edge  of 
the  test.  The  tubercles  are  more  closely  packed  than  on  the  upper  part  of  the 
test  of  R  emarginata,  while  the  spaces  filled  with  larger  tubercles  between  the 
bare  avenues  adjoining  the  ambulacral  furrows  of  the  lower  side  are  narrow, 
and  the  tubercles  smaller  than  in  the  preceding  species.  It  is,  however,  on 
examining  the  interior  {PL  XIP.  f.  ^),  that  we  are  at  once  struck  with  the 
remarkable  diflferences  to  be  noticed  -between  these  two  species.  The  size 
of  the  jaws,  the  narrow  marginal  band  connecting  the  two  floors,  the  great 
size  of  the  cavity  occupied  by  the  alimentary  canal,  the  width  of  the  alimen- 
tary canal,  and  the  size  of  the  walls  separating  its  different  convolutions, 
contrast  strikingly  with  the  small  jaws,  the  narrow  convolutions  of  the 
alimentary  canal,  and  the  great  breadth  of  the  marginal  band  connecting 
the  upper  and  lower  floors  of  E.  emarginata  {PI  XIP.  f.s). 
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PETALOSTICHA. 

Suborder  PetaloBtioha  Haeckel,  1866.    Generelle  Morphol.   (emend.) 

Among  Spatangoids  proper,  the  examination  of  young  specimens  shows 
that  they  undergo  great  changes  in  outline  during  their  growth;  the  pos- 
terior part  of  the  test  is  especially  subject  to  variation,  the  position  of  the 
anus  is  exceedingly  variable  in  one  and  the  same  species,  the  mouth  is 
not  labiate  in  the  young  as  in  the  adult,  the  peripetalous  and  lateral  fascioles 
do  not  change  in  their  limits,  but  the  subanal  and  anal  fascioles  are  liable  to 
great  modifications  during  their  growth,  and  cannot  be  used  as  distinguish- 
ing features  of  generic  value,  while  the  permanence  of  the  peripetalous  and 
lateral  fascioles  is  of  great  systematic  value.  The  ambulacral  petaloids  also 
are  greatly  modified  with  age,  generally  becoming  confluent^  while  in  the 
young  they  are  remarkably  distinct,  and  the  pores  not  conjugated. 

Lov6n  has  already  called  attention  to  some  of  the  most  striking  peculiari- 
ties of  Spatangus  purpureus  when  young.  To  show  the  extreme  care 
which  must  be  taken  in  our  determination  of  genera  among  Spatangoids,  I 
have  introduced  figures  of  a  small  Spatangus  purpureus  (P/.  XV.  f.  19  -  22)y 
which  is  remarkable  for  its  globular  shape,  but  particularly  interesting  on 
account  of  the  structure  of  the  abactinal  part  of  the  ambulacra  {PI  XI^. 
/.  loy  The  pores  are  as  yet  simple,  not  conjugate,  resembling  in  every  par- 
ticular the  simple  pores  of  young  Cassidulidae  and  of  regular  Echinidae,  no 
trace  as  yet  being  seen  of  the  petaloid  structure  of  this  part  of  the  ambu- 
lacra. The  ambulacra  are  in  this  young  Spatangus  identical  in  structure 
with  those  of  Holaster,  and  of  other  genera  of  Ananchytidae. 

The  Cassiduloid-shaped  mouth  of  young  Spatangoids,  as  well  as  the  exist- 
ence of  several  Spatangoids,  both  fossil  and  recent,  in  which  the  mouth  has 
a  similar  structure,  is  a  convincing  proof  of  the  correctness  of  uniting  Cassi- 
duloids  and  Spatangoids  in  the  same  suborder,  though  the  name  given  to 
them  by  Albin  Gras,  of  "  Irregrdar,"  is  hardly  what  could  be  desired. 

The  great  number  of  Spatangoid  genera  established  upon  differences  in 
the  subanal  fasciole,  the  existence  or  absence  of  the  anal  branch,  the  depth 
of  the  ambulacral  grooves,  the  confluence  or  distinctness  of  the  lateral  am- 
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bulacra,  all  based  upon  characters  subject  to  great  variation  during  growth, 
show  the  necessity  of  a  careful  revision  of  the  whole  group  of  Spatangoids^ 
especially  of  the  fossil  genera,  with  the  data  here  furnished,  before  we  can 
attempt  an  arrangement  of  Spatangoids  into  natural  families. 


CASSIDULIDAE. 

Family  Casidulidae  Agass.  1847.    C.  R.  Ann.  Sc.  Nat  VII.  147. 


Subfamily  Bohinonidae  Aoass.  1847.    C.  R.  Ann.  Sc.  Nat  VII.  147. 

The  close  structural  resemblance  between  the  young  of  Echinolampadae 
and  Echinoneus  shows  that  Echinoneus  has  no  affinity  whatever  with  the 
Galeritidae,  with  which  the  genus  has  always  been  associated,  but  that  it  is  a 
true  embryonic  Cassidulus  allied  to  Echinolampadae  and  Caratomus,  already 
suggested  by  Desor  to  be  a  true  Cassidulus,  and  not  a  Galerites.  This  affinity 
the  examination  of  young  Echinolampadae  proves  undoubtedly.  The  removal 
of  Echinoneus,  Caratomus,  and  all  the  allied  edentate  forms  of  Galerites,  now 
reduces  the  family  to  one  of  great  homogeneity,  and  suggests  again  the  ques- 
tion of  their  affinity  to  true,  regular  Echinoids  in  a  more  forcible  manner 
than  before.  We  must,  however,  wait  till  we  find  a  living  representative  of 
Galerites  to  have  the  question  fully  decided.  I  am  inclined,  in  the  mean 
while,  to  associate  the  Galeritidae  having  teeth  with  the  true  Echinoids,  and 
consider  them  as  forming  among  Echinoids  a  prophetic  type  of  the-  Clypeas* 
troids,  with  which  they  have  many  points  of  resemblance. 

This  subfamily  contains  elliptical  subovoid  Echini,  with  simple  ambulacra 
and  remarkably  uniform  sunken  tubercles  ;  no  jaws. 


ECHINONEUS. 

Bohlnon^ua  Van  Phel.  1774.    Brief. 


This  genus  has  been  very  generally  placed  as  a  subfamily  among  the 
Galeritidae.  The  embryology  of  Echinolampas  shows  conclusively  that  this 
association  is  not  natural,  and  that  the  view  first  maintained  by  Liitken  of 
its  Cassiduloid  affinity  is  the  correct  one.     Thus  far,  Echinoneus  is  the  only 
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genus  of  this  subfamily,  though  probably  other  genera  will  eventually  be  asso- 
ciated with  it.  The  Echini  forming  this  genus  are  not  large;  the  test  is  thin, 
ovoid;  there  are  no  teeth.  The  actinostome  is  central  and  oblique  to  the 
longitudinal  axis,  has  no  phyllodes  nor  bourrelets;  the  anal  system  is  ex- 
tremely large,  more  or  less  pyriform,  situated  between  the  mouth  and  the 
posterior  extremity.  The  tubercles  are  large,  numerous,  arranged  in  more 
or  less  regular  rows,  no  mammary  boss,  neither  crenulated  nor  perforate.  The 
ambulacra  are  simple,  extremely  narrow,  extending  unbroken  from  apex  to 
mouth,  the  poriferous  zone  forming  a  narrow  vertical  band  of  simple  pairs  of 
pores.  The  presence  of  so-called  glassy  tubercles,  not  carrying  spines,  irregu- 
larly scattered  over  the  test,  is  a  striking  feature  of  this  genus.  Abactinal 
system  ill  defined,  four  genital  pores,  spines  short,  ambulacral  suckers  pro- 
vided  with  disks  as  in  the  regular  Echini. 

EcfainoneiiB  sexniinnaris 

Echinus  Bemilimaris  Gmel.  1 788.    Linn.,  Syst  Nat 
I  Echinoneus  semilunaris  Lam.  1816.     A.  s.  V. 

PI  XIV.  f.  1-5. 

Liitken,  like  myself,  has  only  been  able  to  recognize  one  species  in  the 
West  India  Islands.  As  is  well  known,  the  difficidty  of  distinguishing  the 
species  in  this  genus  is  very  great ;  the  more  so,  as  thus  far  only  tests  with- 
out spines,  and  without  buccal  or  anal  membranes,  from  uncertain  localities, 
have  been  used  in  the  determination  of  species.  The  Museum  has  specimens 
from  Cuba,  Hay  ti,  and  the  West  Indies,  which  I  have  been  unable  to  distinguish 
by  any  characters  given  as  specific  by  Desor  in  his  Monog.  des  Galferites.  The 
arrangement  of  the  tubercles  and  of  the  glassy  tubercles  is  so  diflferent  in 
various  parts  of  the  test,  and  in  specimens  of  diflferent  sizes,  that  it  is 
impossible  to  separate,  with  any  degree  of  accuracy,  the  species  recognized 
by  Desor,  and  which  had  already,  in  the  Catalogue  Raisonne,  been  consider- 
ably reduced  in  number.  Having,  fortunately,  in  the  Museum  Collection, 
specimens  which,  without  any  doubt,  were  collected  at  the  Sandwich  Islands 
and  the  Kingsmills  Islands,  I  am  able  to  give  a  comparative  description  of 
the  two  species  I  have  been  able  to  identify.  This  will  be  the  more  complete, 
as  in  some  of  the  Sandwich  Island  specimens  the  anal  and  buccal  membranes 
are  still  retained,  while  M.  Pourtal6s  has  collected  a  living  specimen  with 
all  its  spines  at  Carysfort  Reef.  I  had,  in  the  BiQletin  of  the  Museum  of 
Comparative  Zoology,  adopted  the  name  of  E.  elegaiis  Des.  as  the  only  name 
given  to  specimens  which  undoubtedly  came  from  the  W^t  Indies.    Lutken 
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has  perhaps  more  properly  retained  the  name  E.  semilunaris  Lam.,  which 
was  adopted  by  Duchassaing,  and  which  has  been  given  by  Desor,  with  some 
doubt,  to  a  species  collected  at  Trinidad.  I  would  retain  for  the  species  from 
the  Sandwich  and  Kingsmills  Islands  the  name  cyclostomus ;  to  judge  from 
the  description  of  the  color  given  by  Desor  to  his  E.  serialis,  the  Sandwich 
Island  species  may  prove  identical  with  it;  this  name  is  scarcely  appli- 
cable, being  based  upon  an  arrangement  of  the  ambulacral  tubercles, 
which  is  frequently  met  with  in  specimens  of  the  two  species.  As  far 
as  I  am  able  to  discriminate  between  the  tests  of  these  two  species,  the 
Pacific  species  is  remarkable  for  the  narrowness  of  its  poriferous  zone  {PL 
XIV.  f.  7),  the  pores  being  placed  in  close  contact,  separated  by  a  ridge 
carrying  small  tubercles,  while  in  the  specimens  of  R  semilunaris  the  porif- 
erous zone  is  much  broader  {PI  XIV.  f.  S).  It  has  also  (taking  the  same 
point  of  the  test  in  specimens  of  the  tome  size)  larger  tubercles,  and  a 
greater  number  of  large  glassy  tubercles  {PI.  XIV.  f.  7),  while  the  miliaries 
are  closely  crowded  together.  In  E.  semilunaris,  on  the  contrary  {PI.  XIV. 
f.  3)y  the  primary  tubercles,  as  well  as  the  glassy  tubercles,  are  proportionally 
much  smaller  and  farther  apart,  the  miliaries  being  more  numerous.  From 
an  examination  of  the  alcoholic  specimen  from  Florida,  I  could  not  come  to 
any  satisfactory  conclusion  concerning  the  function  of  the  glassy  tubercles; 
they  are  not  primary  tubercles  in  the  course  of  growth,  as  they  are  fully 
as  large,  and  the  primary  tubercles,  when  young,  always  appear  at  first  as 
opaque  tubercles.  They  carry  no  special  spines.  On  living  specimens  their 
function  will  probably  be  ascertained.  Similar  glassy  tubercles  often  appear 
on  the  edge  of  very  young  Clypeastroids  (Clypeaster  subdepressus),  which 
disappear  in  older  stages.  Desor  has  given  figures  of  the  spines ;  but,  in  addi- 
tion to  these,  the  test  is  thickly  covered  with  stout  pedicellarisB  carried  upon 
moderately  long  peduncles.  The  tentacles  do  not  differ  {PI  XIV.  f.  2)  (as  fiir 
as  could  be  judged  from  this  alcoholic  specimen,  where  they  were  still  tolerably 
expanded)  from  the  tentacles  of  ordinary  regular  Echini,  having  prominent 
sucking  disks.  The  tentacles  retain  the  same  structure  from  the  mouth  to  the 
apical  system.  On  the  lower  surface,  especially  round  the  mouth  and  anal  sys- 
tem, the  spines  are  longer  and  more  slender  {PI  XIV.  f.  4)  than  on  the  remain- 
ing portions  of  the  test.  The  anal  system  will,  I  think,  furnish  good  characters 
for  the  determination  of  species,  if  we  can  judge  from  the  striking  differences 
the  arrangement  of  the  plates  of  the  anal  system  presents  in  the  two  thus  far 
examined.     In  the  Pacific  species  {PL  XIV.  f.  G)  the  anal  opening  is  more 
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pear-shaped ;  the  anus  is  placed  near  the  blunt  end,  surrounded  by  a  number 
of  small  plates  arranged  concentrically  roimd  it,  and  extending  as  a  narrow 
band  of  small,  slender,  elongated  plates  between  the  single  rows  of  large 
plates,  extending  on  each  side  along  the  other  extremity  of  the  anal  system. 
This  row  of  plates  consists  of  five  large  plates,  diminishing  in  size  from 
the  centre  of  the  row  towards  either  extremity ;  they  carry  a  few  large  tuber- 
cles bearing  spines.  In  the  West  India  species,  on  the  contrary,  the  anal 
system  is  more  pointedly  elliptical  {PL  XIV.  f.  5),  the  anus  being  placed 
almost  in  the  centre,  surrounded  by  a  smaller  number  of  small  plates  radi- 
ating from  it  irregularly.  The  single  outer  rows  are  made  up  of  four  plates, 
leaving  a  triangular  space  covered  by  small  plates  between  them  and  the  anus. 
The  rest  of  the  anal  system  is  covered  by  much  larger  polygonal  plates  than 
in  the  Pacific  species.  The  buccal  membrane  is  covered  by  small  quadran- 
gular plates,  entirely  free  from  spines,  arranged  in  rows  radiating  from  the 
mouth,  diminishing  in  size  towards  the  opening  of  the  mouth  placed  in  the 
centre  of  the  membrane.  The  absence  of  teeth  is  fully  confirmed  by  an 
examination  of  this  specimen. 

Littoral. 

NPCLEOTiTT)  A  B 

Sub&mily  NuoleoUdae  Aoass.,  1847.    C.  R.  Ann.  Sc.  Nat,  VTI.  p.  147. 

ECHINOLAMPAS. 

Bohlnolampaa  Gray,  1825.    Ann.  Phil. 

Echini  more  or  less  ovoid,  apical  system  eccentric.  Ambulacral  petab 
elongate,  unequal,  the  pores  of  the  same  petals  frequently  differently  de- 
veloped. Actinal  surface  slightly  concave.  Actinostome  transverse,  ellip- 
tical or  pentagonal,  more  or  less  eccentric.  Floscelle  tolerably  well  marked. 
Bourrelets  moderately  prominent.  Anal  system  infra-marginal,  transverse. 
Tubercles  of  very  uniform  size ;  difference  in  size  scarcely  perceptible  be- 
tween the  actinal  surface  and  the  rest  of  the  test 

Tlchinalampafl  deproBsa 

I  Echifiolampas  depresBos  Gray,  1851.    Ann.  Mag.  N.  H. 

PL  XVL 

In  the  first  dredging  expedition  of  M.  Pourtalds,  he  brought  home  firag- 
ments  of  the  ambulacral  rosette  of  an  Echinolampas,  which  must,  to  judge 
from  the  size  of  the  fragments^  have  attained  a  length  of  about  two  inchea 
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What  was  striking  in  these  fragments  was  the  distinct  continuation  of  the 
poriferous  zone  beyond  the  ambulacra!  rosette  and  beyond  the  ambitus,  a  fea- 
ture which  would  at  once  distinguish  it  from  either  Echinolampas  Hellei  or 
R  ovifomiis.  In  the  second  expedition  he  dredged  from  a  depth  of  thirty- 
five  fathoms  off  the  Tortugas  a  small  specimen  measuring  over  an  inch  in 
length  {PL  XVI.  f.  17-19).  The  general  outline  resembles  strikingly  that 
of  E.  Hellei ;  it  is,  however,  much  more  depressed,  and  differs  by  the  peculiar 
structure  of  the  ambulacral  rosette  {PL  XVI.  f.  Si).  Both  in  the  posterior 
and  anterior  pairs  of  ambulacra  the  rosette  is  not  strictly  petaloid ;  the  outer 
poriferous  zones  of  each  of  the  lateral  ambulacra  are  very  irregularly  devel- 
oped. In  the  posterior  pair  the  anterior  poriferous  zone  (the  part  forming 
the  rosette)  is  fully  developed  to  about  the  point  where  the  rosette  usually 
terminates  in  the  other  species  of  Echinolampadae,  while  in  the  inner  or  pos- 
terior poriferous  zone  the  portion  where  the  pores  are  joined  by  a  groove  is 
not  quite  half  as  long  as  the  adjoining  poriferous  zone.  In  the  anterior  late- 
ral pair,  the  posterior  poriferous  zone  is  the  short  one,  and  in  the  odd  ante- 
rior ambulacnun  it  is  either  the  left  or  the  right  poriferous  zone  which  is 
the  shortest.  This  same  structure  also  occurs  in  several  fossil  species. 
Unlike  the  other  species  of  Echinolampas,  the  outer  poriferous  zone  extends 
unbroken  to  the  mouth ;  the  two  rows  of  pores  are  not  placed  close  together ; 
it  is  always  the  exterior  row  of  pores  which  is  continued  from  each  zone,  and 
not  pairs  of  pores,  as  is  uniformly  represented  in  all  drawings  of  fossil  Echi- 
nolampadae.  The  ambulacral  zone  also  widens  between  the  poriferous  zone, 
as  it  approaches  the  ambitus,  and  as  the  poriferous  zone  is  sunken  and  the 
ambulacral  slightly  raised,  the  ambulacra  have  very  much  the  appearance 
of  the  ambulacral  zones  of  Echinoneus.  Round  the  mouth  the  pores  form 
a  very  distinct  floscelle.  What  is  remarkable  in  this  yoimg  EchinolampoB 
is  the  absence  of  the  peculiar  bourrelet  {PL  XVI.  f.  W)  so  characteristic 
of  the  other  genera  of  Echinolampadae,  the  only  sign  we  have  at  present 
of  them  being  an  acciunulation  of  small  tubercles  closely  crowded  to- 
gether, which  occupy  the  interambulacral  spaces,  and  are  identical  in 
arrangement  with  those  found  on  the  bourrelet  of  older  Echinolampadae. 
The  peculiar  bare  space  of  the  actinal  interambulacral  space  so  charac- 
teristic of  some  fossil  species  of  Pygorhynchus,  is  well  marked,  though  in 
older  specimens  of  Echinolampadae  this  band  nearly  disappears,  there 
being  but  very  faint  traces  of  it  left.  The  primary  tubercles  are  by  far 
less  numeroiis  in  this  species  than  in  either  the  E.  Hellei  or  E.  oviformis ; 
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they  are  not  closely  crowded,  but  the  secondary  tubercles  occupy  a  con- 
siderable space  round  each  primary  tubercle;  this  may,  however,  only  be 
characteristic  of  the  young,  as  in  the  fragments  of  older  specimens  they  arc 
found  somewhat  more  crowded ;  no  spines  are  found  with  any  of  these 
shells  and  fragments,  and  the  single  whole  large  specimen  had  lost  its 
buccal  and  anal  membranes. 

The  development  of  Echinolampas  depressa  has  thrown  unexpected  light 
upon  the  affinities  of  the  toothless  Galerites  and  of  the  CassiduUdae.  It 
shows  conclusively  that  Echinoneus  is  only  a  permanent  embryonic  stage 
of  Echinolampas,  thus  becoming  allied  to  the  Cassidulidae,  and  that  it  has 
nothing  in  common  with  the  Galerites,  as  I  would  limit  them,  confining  them 
entirely  to  the  group  provided  with  teeth.  This  reduces  the  type  to  a  most 
natural  division,  and  from  what  we  now  know  of  the  simple  nature  of  the 
ambulacra  of  all  Echini  in  their  early  stages,  I  would  not  give  to  this  feature 
the  significance  which  it  has  received,  but  would  be  inclined  to  unite  the 
toothed  Galerites  with  Echinidae  proper  in  the  same  sub-order,  approaching 
the  Clypeastroids  by  the  separation  of  the  anus  from  the  apical  system,  and 
retaining  the  teeth  and  general  symmetrical  structure  of  the  regular  Echini. 
I  am  aware  that  the  great  development  of  Galerites  in  former  geological 
periods,  and  the  relation  of  the  anus  and  test,  may,  on  further  acquaintance 
with  living  representatives,  entitle  them  to  rank  as  a  suborder  intermediate 
between  the  Echini  proper  and  Clypeastroids.  Young  Echinolampas  depressa, 
measuring  a  trifle  over  4.0°*"-,  are  elliptical,  resembling  Echinoneus,  with  a 
large  transverse  elliptical  lobed  mouth  (PI.  XVI.  f.  2),  the  anus  placed  in  the 
truncated  posterior  extremity  above  the  ambitus.  The  outline  in  profile  is 
almost  globular  {PL  XVI.  f.  5),  truncated  at  the  posterior  extremity,  where 
the  anus  is  placed.  Each  plate  of  the  narrow  ambulacral  zone  carries  a 
single  principal  tubercle  {PL  XVI.  f.  4),  surrounded  by  a  circle  of  miliaries. 
The  pores  are  arranged  in  a  vertical  row  of  a  single  line  of  pores,  three  or 
four  for  each  ambulacral  plate,  extending  from  the  mouth  to  the  apex.  The 
interambulacral  plates  are  elongated  horizontally,  and  can*y  from  one  to 
three  principal  tubercles,  with  ntimerous  small  miliaries  arranged  in  circles 
round  the  primaries,  or  irregularly  scattered  {PI.  XVI.  f.  li).  Seen  from 
above,  the  outline  is  elliptical  {PI  XVI.  f.  i),  the  madreporic  body  is  quite 
prominent,  the  large  primary  perforated  tubercles  of  the  interambidacral  area 
increase  in  size  towards  the  actinostome,  where  the  miliaries  are  also  less 
numerous.  The  spines  are  comparatively  long,  resembling  those  of  some 
of  the  Clypeastroids. 
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In  specimens  twice  the  size  of  the  above  the  test  is  less  elliptical,  more 
flattened,  and  the  first  trace  of  a  rudimentary  rosette  appears  as  a  short 
row  of  double  pores  extending  from  the  apex  {PL  XVI.  f.  6),  consisting 
of  from  eight  to  nine  pairs,  only  in  one  of  the  poriferous  zones  of  each  of  the 
lateral  pairs  of  ambulacra  —  in  the  anterior  zone  of  the  posterior  pair  and  the 
posterior  zone  of  the  anterior  pair  of  ambulacra  —  the  old  ambulacrum  re- 
mains simple.  In  specimens  measuring  about  IS"*""*  this  rudimentary  one- 
sided rosette  has  increased  in  length  {PI  XVL  /.  7),  and  traces  of  the 
second  row  of  double  pores  are  seen  in  the  simple  zones  near  the  apex. 
In  specimens  measuring  an  inch  {PL  XVI.  /.  ^/),  these  rows  have  grown  to 
be  half  as  long  as  the  arc  of  the  rosette  first  formed  ;  the  same  structure  has 
also  extended  to  the  abactinal  part  of  the  odd  ambulacrum,  and  the  furrow 
connecting  the  pores  of  the  petalpid  part  of  the  ambulacra  {PI.  XVI.  f.  22) 
is  as  well  defined  as  in  any  old  specimen  of  Echinolampas.  The  regular 
elliptical  outline  so  characteristic  of  the  young  specimens  when  seen  from 
above  {PI.  XVI  f.  i),  and  the  high  globular  profile,  are  gradually  changed 
to  a  more  circular  and  flattened  test,  passing  through  a  more  or  less  pen- 
tagonal outline  {PI.  XVI.  f.  8-10)^  and  at  last  with  the  gradually  increasing 
projection  of  the  posterior  extremity  the  test  assumes  an  ovoid  outline  {PI. 
XVI  f.  17-19).  While  these  changes  are  going  on,  the  miliary  tubercles  in- 
crease rapidly  in  number,  forming  clusters  of  small  tubercles,  embossing  the 
plates  of  both  areas.  This  is  quite  a  prominent  feature  in  one  of  the  stages 
{PI.  XVI  f.  8-10).  With  increasing  age  the  primary  tubercles  become  more 
numerous,  and  finally  appear  as  a  nearly  homogeneous  granulation,  with  closely 
packed  miliaries  between,  in  specimens  of  about  an  inch  (PL  XVI.  f, 
17-19).  The  anal  system  is  covered  by  three  large  triangular  plate& 
carrying  a  few  tubercles  {PL  XVI  /.  5,  H\  the  anus  opening  near  the  edge 
of  the  system,  in  a  narrow  slit  covered  by  very  minute  plates.  The  mouth, 
as  the  young  increase  in  size,  becomes  more  and  more  sunken,  losing  little 
by  little  its  prominently  lobed  outline  {PL  XVI  f.  2)j  and  passing  from  this 
stage  through  that  of  a  slightly  sunken  actinostome,  showing  no  trace  whatever 
of  the  bourrelets  or  phyllodes  {PL  XVI  f.  S),  to  the  stage  represented  in 
PL  XVI  f.  I8y  20^  when  the  phyllodes  are  plainly  laid  oiit,  and  the  first 
trace  of  the  bourrelet  appears  as  accumidations  of  minute  tubercles  closely 
packed  together  {PL  XVI  f.  20)  between  the  phyllodes.  The  buccal  mem- 
brane is  covered  with  minute  plates,  the  mouth  opening  in  the  centre  of  the 
membrane  {PL  XVI  f.  2,  9),  as  a  diminutive  slit     When  measuring  about 
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half  an  inch  in  length  {PL  X  VI.  f.  8-  10)y  the  young  Echinolampas  iresem- 
bles  Caratomus  to  such  an  extent  that  this  stage  was  considered  for  a  time  a 
living  representative  of  Caratomus.  The  larger  series  collected  by  Mr.  Pour- 
tales,  in  his  second  expedition,  showed  conclusively  the  relationship  to  Echi- 
nolampas, and  proves  the  correctness  of  the  step  taken  by  Desor  in  removing 
Caratomus  and  allied  genera  from  the  Galeritidae,  and  placing  them  among 
the  Cassidulidae,  on  account  of  the  semipetaloid  nature  of  the  apical  portion 
of  the  ambulacra.  Bifurcate  pedicellariae  with  a  short  stem  {PL  XVI.  f.  15) 
and  a  large  transparent  head  are  irregularly  scattered  over  the  test ;  the 
spines  resemble  those  of  Clypeastroids  {PL  XVI.  f.  16\  being  short,  slender, 
straight,  the  secondary  spines  silk-like.  The  tentacles,  as  far  as  could  be 
ascertained  from  alcoholic  specimens,  are  provided  with  a  powerful  sucking 
disk ;  they  are  covered  by  dark  pigment  cells  {PL  XVI  /.  13)  as  long  as  the 
specimens  retain  the  aspect  of  Caratomus.  The  character  of  the  tentacles 
does  not  change  in  any  part  of  the  poriferous  zone.  They  retain  their  disk 
even  after  the  petaloid  nature  of  the  abactinal  part  of  the  ambulacra  is 
fully  developed  and  the  pores  are  joined  by  a  well-defined  furrow ;  so  that  we 
have  the  apparent  anomaly  of  searurchins  with  petaloid  ambulacra,  yet  pos- 
sessing only  tentacles  differing  in  no  way  from  those  of  the  regular  Echini. 
A  similar  state  of  things  has  been  shown  to  exist  in  the  young  of  Echinan- 
thus  rosaceus  at  an  age  when  the  denuded  petaloid  ambulacra  appeared  to 
differ  in  no  wise  from  those  of  the  adult,  carrying  well-developed  lobed  tenta- 
cles in  the  petaloid  portion  of  the  ambulacra ;  yet  a  young  specimen,  meas- 
uring over  an  inch,  was  only  provided  with  tentacles  terminating  in  a 
powerful  sucking  disk. 

The  bare  part  of  the  posterior  interambulacral  area  between  the  anus  and 
the  actinostome,  often  so  prominent  in  the  adult,  is  not  apparent  in  the  young, 
and  is  formed  by  minute  miliary  granulation,  encroaching  more  and  more 
with  increasing  size  upon  the  larger  primary  tubercles  of  the  actinal  surface. 
There  are  no  teeth  nor  signs  of  auricles  in  these  young,  so  that  we  can  as- 
sume that  the  genera  now  associated  with  Cassidulidae,  allied  to  the  Carato- 
mus and  the  like,  were,  as  well  as  Echinoneus,  edente. 

From  35  - 160  fatboms. 
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NEOLAMPAS. 

Neolampaa  A.  Aoass.  1869.     Bull.  M.  C.  Z.,  I.,  Na  9,  p.  271. 

Test  thin ;  outline  pyriform  from  above,  profile  regularly  arched,  posterior 
extremity  truncated,  anal  opening  projecting  as  a  tube ;  tubercles  of  uniform 
size  over  the  whole  test,  raised  above  the  surface  of  the  test ;  no  ambulacral 
petals ;  ambulacral  system  simple,  reduced  to  single  pores  between  the  am- 
bulacral plates,  extending  from  the  apex  to  the  actinostome.  Floscelle  and 
bourrelets  well  developed. 

Neolampas  rostallata 

1  Neolampan  roBteUatns  A.  Aoam.  1869.    Bull.  M.  C.  Z.,  I.,  No.  9,  p.  271. 

PlXVII.f.i-lS. 

Outline  from  above  resembling  Echinolampas  {PL  XVII.  /.  i\  more  elon- 
gated, three  large  genital  openings,  placed  closely  together,  the  right  or  left 
anterior  one  atrophied,  madreporic  body  restricted  to  a  narrow  ridge  sepa- 
rating them.  Seen  in  profile  {PL  XVII.  f.  s),  the  test  rises  gradually  from 
the  anterior  extremity  towards  the  apical  system,  attaining  its  greatest 
height  between  it  and  the  posterior  extremity;  this  is  sharply  truncated 
anteriorly,  as  in  some  species  of  Catopygus.  The  lower  surface  {PL  XVII. 
f.  2)  is  concave,  undulating;  the  anal  system  {PL  XVII.  f.  ^,  5)  is  large, 
elliptical,  occupying  the  whole  of  the  posterior  truncated  end,  somewhat  as 
in  Botriopygus,  the  test  being  turned  in  like  the  finger  of  a  glove,  while  the 
anus  opens  at  the  end  of  a  long  slender  tube,  projecting  well  beyond  the  out- 
line of  the  test  {PL  XVII.  f.  6\  the  anal  tube  starts  from  the  upper  part  of  the 
anal  membrane,  this  is  covered  by  small  plates  {PL  XVI L  f.  6\  gradually 
diminishing  in  size,  and  eventually  firmly  soldered  together  to  form  the  base  of 
the  anal  tube.  Test  thin,  mouth  placed  near  the  apterior  extremity,  having  a 
well-developed  floscelle  and  prominent  bourrelets  {PL  XVII.  f.  p).  The  test 
is  covered  by  minute  tubercles  of  diflferent  sizes  {PL  X  VII  f.  8\  not  separated 
into  primaries  and  miliaries,  as  in  Echinolampas.  The  tubercles  are  not 
sunk,  but  stand  out  prominently  from  the  test,  having  a  smooth  mammillary 
boss  and  a  rough  scrobicular  area.  The  spines  are  straight,  very  fine,  slightly 
club-shaped,  resembling  those  of  the  Scutellidae  {PL  XVII  f.  lo).  There 
is  no  ambulacral  rosette,  so  prominent  in  all  the  Echinolampadae.    From  an 
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external  examination  alone  it  would  be  difficult  to  trace  the  course  of  the 
ambulacra,  but  from  the  interior  {PL  XVII.  f.  ii)  we  easily  see  one  pore  for 
each  ambulacral  plate,  extending  from  the  floscelle  to  the  apical  system,  and 
appearing  as  minute  pores  when  seen  from  the  outside ;  through  them  pro- 
trude very  slender  tentacles  showing  no  trace  of  disk.  In  fact,  the  structure 
of  the  whole  of  the  ambulacra  is  identical  with  the  structure  of  the  part  of 
the  ambulacra  between  the  rosette  and  the  mouth  in  other  Echinolampadae. 
The  color  of  this  Sea-urchin  is  yellowish-green,  and  I  am  convinced  it  is  not 
the  young  of  any  other  Echinolamp,  in  spite  of  its  size  (14.7"°),  owing  to 
the  great  development  of  the  bourrelets,  which  in  other  Echinolampadae 
appear  only  afler  the  specific  characters  are  fully  formed  and  the  main 
features  of  the  adult  are  attained. 

There  is  a  peculiar  structure  of  the  ambulacra  of  Cassidulidae  which  seems 
to  have  escaped  notice  thus  far.  The  rosette  is  formed  by  two  poriferous 
zones,  each  containing  two  pores  joined  by  a  furrow.  The  poriferous  zone, 
which  extends  from  the  petals  to  the  floscelle  (mouth),  is  reduced  to  its  sim- 
plest expression,  a  single  pore  between  two  adjoining  ambulacral  plates ;  it  is 
only  the  inner  set  of  pores  of  the  poriferous  zone  which  extends  to  the  mouth 
in  all  the  ambulacra ;  the  exterior  pair  does  not  go  beyond  the  rosette.  The 
buccal  membrane  is  bare,  the  mouth  itself  exceedingly  minute.  The  bourre- 
let  between  the  floscelle  is  well  marked  by  the  crowded  tubercles  packed  as 
closely  as  they  can  be  placed.  The  floscelle  is  well  defined,  consisting  of 
large  elliptical  pores ;  there  are  only  three  of  the  inner  set  of  pores.  I  was  at 
first  tempted  to  regard  this  genus  as  the  young  of  a  new  Echinolamp,  on  ac- 
count of  the  absence  of  the  ambulacral  rosette.  But  having  found  in  a  young 
Echinolampas  the  ambulacral  rosette  developed  before  the  bourrelets,  I  take 
it  for  granted  that  this  species  has  the  principal  specific  characters  of  the 
adult,  unless  this  genus  forms  an  exception  to  all  other  Echini  allied  to  it, 
as  in  all  yoimg  Clypeastroids,  Spatangoids,  and  Echinolamps  which  I  have 
examined,  long  before  we  can  tell  with  certainty  to  which  genus  the  young 
Echinoderm  is  to  be  referred,  such  an  important  character  as  the  ambulacral 
rosette  is  already  well  developed  (Encope,  Mellita,  Echinarachnius),  or  at 
any  rate  more  prominent  than  the  remaining  portion  of  the  ambulacral 
system. 

From  100-125  fathoms. 


{ 


342  RHY^CHOPYGUS. 


(CASSIDULUS.)    Rhynchopygus. 

Rhjmohopygus  D*Orbig.  1855.    Pal.  Fran9. 

•  Lamarck's  genus  Cassidulus,  as  established  in  1801,  contains  in  it  two  dis- 
tinct types  :  Cassidulus  lapis  caneri ;  the  species  from  the  West  Indies  and 
Cassidulus  Marmimi.  This  has  been  separated  as  a  distinct  genus,  Rhyn- 
chopygus,  by  Desor,  with  which  the  recent  species  of  the  genus  must  also  be 
associated,  as  has  been  proposed  by  Liitken.  After  an  examination  of  a  fine 
series  of  fossil  species  of  the  genus  Cassidulus,  I  have  been  led  to  modify  the 
opinion  I  had  expressed  of  the  affinities  of  our  recent  species,  and  to  return  to 
the  view  originally  proposed  by  Desor  and  Liitken  of  uniting  the  recent  West 
Indian  species  to  the  genus  Rhjnichopygus,  regarding  this,  however,  only  as 
a  subdivision  of  Cassidulus;  for,  notwithstanding  thfe  transverse  position  of  the 
anus,  covered  in  part  by  a  projection  of  the  test,  and  the  absence  of  a  promi- 
nent anal  furrow,  we  find  in  the  species  of  the  genus  Cassidulus  indica- 
tions that  these  characters  are  not  of  primary  importance,  though  in  the 
present  state  of  our  knowledge  they  may  serve  to  subdivide  the  genus 
conveniently.  The  separation  I  had  made  in  the  Preliminary  Report  as 
Rhyncholampas  of  our  recent  Atlantic  and  Pacific  species  is  not  warranted ; 
a  series  of  C.  Marmimi  shows  that  the  smooth  band  of  the  actinal  surface 
and  the  position  of  the  large  tubercles  are  subject  to  great  variation,  reducing 
the  distinctions  to  merely  specific  characters.  The  genus  Rhynchopygus 
includes,  as  here  limited,  species  with  a  thin  test,  well  developed  petaloid 
ambulacra ;  four  genital  openings ;  a  transverse  anal  system  placed  above  the 
edge  of  the  test,  covered  by  a  projection  of  the  overhanging  interambulacral 
part  of  the  test ;  a  slightly  marked  anal  furrow.  The  lower  surface  is  slightly 
concave,  sloping  towards  the  outer  edge ;  mouth  eccentric  anteriorly,  bourre- 
lets  and  phyllodes  highly  developed ;  a  broad  bare  band  extending  from  one 
extremity  of  the  test  to  the  other.  Tubercles  of  the  upper  part  of  the  test 
uniform,  small,  resembling  Clypeastroid  tubercles ;  tubercles  of  the  lower  part 
large,  deeply  sunken  as  in  Spatangoids ;  adjoining  bare  band,  they  gradually 
diminish  in  size  towards  the  edge  of  the  test  Apical  system  more  central 
than  mouth,  eccentric  anteriorly. 
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Rhynchopygas  earibaaamm 

I  CaBBidnlns  oaribaeamm  Lame  1801.    Ad.  s.  Vert 
1  Rhynchopygus  caribaearum  Lutk.  1864.    Bid.  til  Kunds. 

PI  XV.  f.  1^4. 

Mr.  PourtalSs  brought  home  fragments  of  this  species  showing  that  it  must 
equal  in  size  its  Pacific  representative.  As  it  has  been  figured  frequently,  and 
described  so  well  by  Liitken,  I  will  only  call  attention  to  a  few  points  of  dif- 
ference between  the  East  and  West  Coast  species.  The  bare  actinal  band  of 
the  West  India  species  is  deeply  pitted  with  longitudinal,  round  and  elliptical 
pits  and  furrows  {Pi  XV.  f.  3\  the  edges  surmounted  by  minute  tubercles, 
carrying  extremely  delicate  spines,  resembling  in  every  respect  the  structure 
of  the  microscopic  spines  of  the  fascioles  of  the  true  Spatangoids.  This  band 
is  broad  and  elliptical,  in  the  West  India  species,  in  the  posterior  actinal  part 
of  the  test,  while  in  the  Pacific  species  it  is  narrow  even  near  the  actinostome, 
tapering  very  rapidly  to  a  point  near  the  anal  extremity.  The  plates  of  the 
anal  system,  arranged  in  three  rows,  are  broader  and  longer  than  in  the 
Pacific  species,  where  they  are  arranged  in  two  rows  only,  the  outer  row 
being  the  largest.  In  the  Pacific  species  the  pits  of  the  smooth  band  are 
reduced  to  a  few  indistinct  impressions,  the  whole  band  being  thickly  covered 
by  minute  silk-like  spines.  The  floscelle  is  most  distinct  also,  while,  owing 
to  the  sculpture  of  the  bare  band  round  the  mouth  in  the  West  India  species, 
its  outline  cannot  always  be  distinctly  traced. 

There  are  unfortunately  no  specimens  of  these  two  species  of  the  same  size 
in  any  of  the  collections  I  have  examined,  making  a  more  accurate  com- 
parison impossible ;  the  Pacific  species,  being  evidently  full  grown,  will  be 
described  at  greater  length.  The  difference  in  the  length  of  the  poriferous 
zones  both  of  the  anterior  and  the  posterior  lateral  ambulacra,  so  marked  in 
the  Pacific  species,  exist  already  in  the  smallest  specimen,  about  three  quar- 
ters of  an  inch  in  length,  which  I  have  examined.  No  pedicellariaB  have 
been  detected  in  this  species. 

FragmentB  in  106  fathoms. 
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SPATANGIDAE. 


Familj  8patan£;idae  Aoass.  1841.    Prod.  Mon.  Rad.  (emend.) 


SabfamUy.Ananohytidae  Alb.  Grab,  1848.     £ch.  foss.  Ish*. 

This  subfamily  includes  Spatangoids  having  ambulacra  flush  with  the  sur- 
face of  the  test,  the  apical  system  more  or  less  elongate,  but  not  discon- 
nected. The  anterior  groove  disappears  in  some  genera,  as  in  Cassiduloids. 
The  discovery  of  the  genera  Neolampas  and  Homolampas,  where  we  find 
the  spatangoid  structure  of  the  actinostome,  as  weU  as  that  of  the  form 
without  bourrelets  but  with  phyllodes,  shows  that  the  Ananchytidae  are 
not  as  disconnected  a  group  among  Spatangoids  as  we  have  been  led  to 
suppose  thus  far,  the  genus  Neolampas  showing  the  possibility  of  finding  Cas- 
siduloids without  the  bare  bands  of  the  actinal  surface,  yet  having  the  simple 
pores  of  the  Ananchytidae  and  the  peculiar  structure  of  the  mouth  of  the 
Cassidulidae,  though  not  showing  the  faintest  tendency  to  the  development  of 
plastrons  so  characteristic  of  the  other  Spatangoida 

POURTALESIA. 

Pourtalesia  A.  Aoass.  1869.     Bull.  M.  C  Z.,  L  p.  272. 

This  genus  is  the  living  representative  of  Infulaster  of  the  cretaceous 
period,  holding  the  same  relation  to  it  which  Rhynchopygus,  with  its  pro- 
jection covering  the  anus,  holds  to  Echinolampas,  if  the  posterior  part  of 
the  test  of  the  former  were  drawn  out  into  a  long  spoui  The  outline  of  this 
genus,  as  well  as  of  Infulaster,  is  very  peculiar,  and  at  first  sight  no  one 
would  take  for  a  Sea-urchin  the  elongate,  bottle-shaped  body  with  its  thin 
and  transparent  test.  It  is  more  like  a  Holothurian  ;  the  anus  is  at  one  ex- 
tremity supramarginal,  while  the  mouth  is  placed  at  the  other.  The  short, 
vertical  diameter,  as  compared  to  its  length ;  the  absence  of  any  feature 
which  would  indicate  the  presence  of  a  petaloid  ambulacral  rosette ;  the 
long,  slender,  curved  spines,  far  apart,  supported  upon  peculiar  tubercles, 
mark   this   genus   as  one   of   the    most  interesting   brought   to   light  by 
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Mr.  Pourtal^s.    It  forms  a  valuable  link  in  our  appreciation  of  the  affinities 
of  Spatangoids  proper  with  Spatangoids  in  which  the  mouth  is  not  labiate. 

Test  thin,  bottle-shaped,  when  seen  from  above ;  vertically  truncated  an- 
teriorly, the  anterior  apex  corresponding  to  the  abactinal  pole,  in  profile 
the  outline  is  rectangular,  convex  below ;  the  posterior  actinal  part  of  the 
test  projecting  far  beyond  the  anus  like  a  proboscis;  the  posterior  ex- 
tremity cut  out  to  receive  the  pit  occupied  by  the  anal  system.  Seen 
endways,  the  test  is  heart-shaped;  mouth  elliptical,  not  labiate,  sunken  in 
a  deep  actinal  groove ;  abactinal  and  actinal  plastrons  narrow,  elongated, 
formed  of  closely  packed  tubercles.  Tubercles  few  in  number,  with  large 
scrobicular  circle  carrying  long  curved  spines  slightly  fan-shaped  at  the 
extremity.  Smaller  spines  spatulate ;  four  genital  openings.  Ambulacral 
pores  extending  as  simple  rows  from  the  apex  to  the  actinostome.  Ambula- 
cral suckers  pointed. 

Pourtalasia  mlranda 

I  Pourtalesia  miranda  A.  AoASS.  1869.    Bull  M.  C.  Z.,  L  p.  272. 

PI  XVIII. 

Seen  from  above  {PI  XVIII.  /.  5),  the  outline  is  bottle-shaped,  the 
neck  being  the  posterior  extremity.  At  the  base  of  the  neck  the  test  car- 
ries a  deep  pit,  simnounted  at  its  exterior  extremity  by  a  rostrum  projecting 
from  the  test,  and  under  this,  at  the  bottom  of  the  pit,  is  placed  the  anus 
{PI  XVIII.  f.  6y  7).  Seen  in  profile,  the  anterior  extremity  is  almost  verti- 
cally cut  off  {PL  XVIII.  f.  i),  the  test  arching  regularly  from  the  apical 
system  to  the  rostrum,  where  it  is  abruptly  cut  off,  forming  a  regular  curve 
to  the  posterior  extremity,  this  extends  beyond  the  anal  system  like  a 
snout  thickened  at  the  end  {PI  XVIII.  f.  5),  surmoimted  at  its  extremity  by 
an  accmnulation  of  minute  tubercles,  colored  dark  violet,  which  carry  no 
spines.  The  lower  surface  is  convex,  regularly  arched  from  the  posterior  to 
the  anterior  extremity  {PI  XVIII.  /.  1).  The  posterior  pair  of  ambulacra 
extend  on  both  sides  of  an  elongated  plastron  to  the  base  of  the  snout-like 
prolongation,  where  they  curve  sharply  upwards,  and  run  close  to  the  abac- 
tinal part  of  the  test  {PI  XVIII.  f.  i),  to  the  abactinal  system  situated 
almost  at  the  smnmit  of  the  nearly  vertical  anterior  extremity,  along  a 
marked  wedge-shaped  ridge,  extending  from  the  apical  system  into  the  ros- 
trum protecting  the  anus.  The  anterior  pair  of  ambulacra  take  a  similar 
course  in  the  opposite  direction,  but  curve  more  regularly  {PL  XVIII.  f.  i\ 
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following  very  neaxly  the  edge  of  the  deep  anterior  groove  in  which  the  odd 
anterior  ambulacrum  (PI.  XVIIL  f.  4.)  is  placed. 

The  odd  ambulacrum  is  made  up  of  two  lines  of  pores  far  apart  (PI.  XVIIL 
/.  5).  The  abactinal  system,  consisting  of  four  large  genital  openings  {PL 
XVIIL  f.  9)  placed  close  together,  with  the  madreporic  body  tolerably  well 
defined  in  the  centre,  is  situated  at  the  origin  of  the  anterior  groove ;  this  is 
flanked  by  prominent  ridges  extending  from  the  apical  system,  gradually  dia- 
appearing  towards  the  mouth,  placed  at  the  outer  extremity  of  the  anterior 
groove  {PI  XVIII  f.  4) ;  this  increases  in  depth  on  the  lower  smrface  {PL 
XVIII  f.  2) J  resembling  in  fact  the  anal  groove  of  Echinobrissus,  and  allied 
genera,  in  an  inverted  position.  The  actinal  system  is  elliptical,  the  long  axis 
in  the  trend  of  the  groove  very  large,  with  sharply  defined  edges  covered  by 
very  minute  plates  {PI  XVIIIf.  8).  There  are  no  indications  of  a  floscelle. 
The  odd  ambulacrum  carries  large,  thick  tentacles,  with  rounded  extremity, 
moderately  close  together  {Pi.  XVIIIf.  19) ;  while  the  tentacles  of  the  other 
ambulacra  are  placed,  one  for  each  plate,  far  apart,  so  as  to  readily  escape 
notice,  isolated  as  they  are  in  the  midst  of  the  prominent  and  peculiar  pedicel- 
lariaB  which  are  so  abundant,  especially  along  the  line  of  the  posterior  ambu- 
lacra. These  pedicellaridB  consist  of  a  stem  upon  which  articulate  three  slen- 
der, contractile  arms  {PL  XVIII  /.  16, 17, 18),  each  terminating  in  a  disk, 
with  milled  edges.*  There  is  no  petaloid  portion  in  the  ambulacra ;  they 
are  all  composed  of  simple  pores  from  the  mouth  to  the  apical  system.  The 
spines  are  long,  curved  at  the  base,  as  in  Spatangoids  {PL  XVIII  f.  10); 
the  tubercles  to  which  they  are  attached  have  a  smooth  scrobicular  area.  The 
mammary  boss  is  small,  crenulated,  perforate  in  old,  imperforate  in  younger 
tubercles,  surroimded  by  a  large  granulated  scrobicular  area  {PL  XVIII . 
/.  11),  and  raised  above  the  surface  of  the  test,  to  which  the  milled  ring  is 
attached  by  a  very  flexible  muscular  membrane  {PL  XVIII.  f.  12,  13). 
There  are  smaller  spines  of  a  similar  structure,  somewhat  more  fan-shaped 
{PL  XVIIL  /.  n) ;  scattered  irregularly  over  the  test,  but  quite  distant 
The  whole  appearance  of  the  test  is  bare,  the  primary  tubercles  carrying 
long  spines  being  placed  far  apart  in  the  lateral  posterior  interambulacral 
areas  {PL  XVIII  /.  1) ;  and  it  is  only  on  the  ridges  along  the  anterior 
groove,  round  the  mouth  and  anus,  that  the  small  spatulate  spines  {PL  XVIIL 
/.  14)  are  closely  packed  together. 

*  By  an  ovenigfaty  the  description  of  these  pedicellarise,  in  the  Preliminary  Report,  became  connected 
with  that  of  the  tentacles. 
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Radiating  from  the  apex  towards  the  mouth,  and  extending  along  the 
abactinal  plastron  (PI.  XVIIL  /.  5),  there  are  masses  of  pigment  cells 
forming  lines  of  dark  violet  spots,  also  a  similar  series  of  spots  round  the 
extremity  of  the  anal  prolongation  of  the  test,  particularly  marked  on  the 
edge  of  the  pit  leading  to  the  anal  opening.  The  test  is  extremely  thin, 
transparent,  of  a  bluish-gray  color  in  alcohol,  in  this  specimen,  as  well  as 
in  a  still  younger  specimen  collected  by  the  Porcupine  Expedition.  In 
an  older  specimen,  also  dredged  by  the  Porcupine  Expedition,  the  test 
was  much  stouter.  From  the  above  description  it  is  evident  tliat  Infu- 
laster  and  the  Ananchytidae  must  have  had  a  structure  allied  to  that  of 
Pourtalesia,  and  are  embryonic  Spatangoids,  still  retaining  some  features 
of  Clypeastroids,  while  the  features  characteristic  of  young  Spatangoids  are 
prominently  developed. 

A  nngle  specimen  of  this  intereBting  genus  was  dredged  at  a  depth  of  349  fathoms. 


HOMOLAMPAS. 

Homolampaa  A.  Aoass.  1872.    Bey.  Echin.  Ft  L 

This  genus  is  intermediate  between  Cardiaster  and  Holaster.  It  has,  like 
those  genera,  ambulacra  flush  with  the  test,  but,  unlike  Holaster,  has  a  well- 
developed  anal  and  subanal  fasciole,  while  it  wants  the  lateral  fasciole  of 
Cardiaster.  The  ambulacral  pores  form  no  petals ;  they  extend  as  simple 
pores  between  the  ambulacral  plates  from  the  phyUodes  to  the  apex.  The 
actinal  surface  is  flat ;  the  actinostome  is  pentagonal,  not  bilabial,  with  well- 
developed  phyUodes,  but  without  trace  of  bourrelets, — a  strong  connecting 
link  between  the  Cassidulidae  and  Spatangoids  proper.  The  compactness  of 
the  apical  system  of  this  genus  is  in  marked  contrast  with  its  structure  in 
allied  genera,  such  as  Cardiaster  and  Holaster. 

The  general  outline  of  the  test  resembles  Maretia,  but  is  somewhat  more 
elongate.  It  is  closely  allied  to  Platybrissus,  but  the  presence  of  a  subanal 
fasciole,  as  well  as  a  slight  anterior  groove,  readily  distinguish  the  two 
genera,  in  addition  to  the  presence  of  a  rudimentary  rosette  in  Platybrissus, 
wanting  in  this  genus. 
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HomolainpaB  fragilis 

I  Lissonotus  frasUis  A.  Agass.  1869.     Bull.  M.  C.  Z.,  No.  9,  L  p.  273. 
!  Homolampasyhi^i/M  A.  Agabs.,  1872.    Rev.  £ch.  Pt  L 

PI.  XVII.  f.  13-21. 

Test  thin;  from  above  heart-shaped,  elongate  {PL  XVII.  f.  15).  Seen  in 
profile  {Pi.  XVII.  f.  14),  it  is  regularly  arched  anteriorly  from  the  lower  side 
to  the  apex,  running  then  almost  horizontally,  and  abruptly  bevelled  at  the 
posterior  extremity.  The  ventral  plastron  is  small  {PI.  XVII  f.  is\  trian- 
gular, surmounted  by  an  elliptical  subanal  fasciole  {PI.  XVII.  f.  19)9  sur- 
rounding the  anal  plastron,  which  projects  like  a  rounded  keel  below  the  anal 
system.  The  spines  of  the  lower  surface  are  large  and  few  in  number,  con- 
fined entirely  to  the  edge  of  the  test,  leaving  broad,  bare  bands  in  the 
ambulacral  areas  and  adjoining  parts,  while  on  the  rest  of  the  test  the  tuber- 
cles are  minute,  carrying  small,  fine  spines,  with  the  exception  of  three  large, 
crenulate  tubercles  {PL  XVI.  f.  21),  surmounted  by  curved  spines  (Lovenia- 
like)  placed  near  the  edge,  in  the  anterior  extremity  of  the  test  {PL  XVII. 
f.  17).  The  tubercles  are  also  somewhat  larger  on  the  sides  of  the  anterior 
groove,  and  more  closely  packed  in  the  posterior  interambulacral  space, 
from  the  apex  to  the  anal  system,  than  in  remaining  parts  of  the  test 
The  plates  of  the  two  posterior  ambulacra  are  comparatively  broad,  while 
all  the  other  ambulacra  are  made  up  of  smaller  plates.  The  actinal  system 
is  pentagonal,  the  mouth  is  placed  near  the  posterior  edge  {PL  XVII.  /.  16). 
The  tentacles  of  the  phyllodes  are  represented  in  difierent  stages  of  A^- 
Yelopment 'm  PL  XVII. /.  20.  The  portion  of  the  poriferous  zone  extend- 
ing from  the  phyllodes  to  the  apical  system  is  made  up  of  simple  pores,  one 
for  each  ambulacral  plate,  so  that  the  ambulacral  areas,  seen  from  above, 
are  scarcely  perceptible,  marked  only  by  the  somewhat  more  closely  packed 
minute  tubercles  {PL  XVII.  f.  18)  covering  the  ambulacral  plates.  There 
are  three  large  genital  openings ;  the  right  anterior  one  is  obliterated. 
The  anal  system  is  transversely  elliptical  {PL  XVII.  f.  19)9  its  membrane 
is  covered  by  minute  granulation ;  an  indistinct  branch  of  the  subanal  fasciole 
extends  along  the  lower  side  of  the  opening ;  the  anus  itself  opens  in  a 
delicate  tube,  similar  to  that  of  Neolampas,  but  shorter,  frequently  forming 
a  mere  lip.  The  whole  test  is  mottled  with  dark  spots ;  the  ground-color  is 
grayish,  with  a  purplish  tinge. 

From  320  to  868  fathoms. 
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SPATANGHNA. 

Snb&inily  Bpatanglm  Gbat,  185A.    Cat  Bee.  Ech. 


ECfflNOCARDIUM. 

Bohinooardinm  Gray,  1825.  Ann.  PhiL 

Test  thin,  heart-shaped.  Ambulacra!  petals  more  or  less  triangular,  inter- 
rupted at  apex  by  an  internal  fasciole  ;  pores  of  lateral  pairs  of  ambulacra  dis- 
tant, broad  anterior  ambulacrum  formed  of  small  pores  situated  in  a  more  or 
less  distinct  groove.  Anal  system  placed  in  the  vertically  truncated  posterior 
extremity.  Subanal  fasciole  with  ascending  branches  aroimd  anal  system- 
Spines  of  lower  surface  long,  spatuliform,  while  those  of  the  rest  of  the  test 
are  thin  and  silk-like.  I  attempted  formerly  to  distinguish  Amphidetus  and 
Echinocardium  on  account  of  the  more  ovoid  shape  of  the  test  and  the  dis- 
connected posterior  fascioles  of  (Amphidetus)  Echinocardium  flavescens ;  the 
little  thus  far  known  of  the  development  of  Echinocardium  cordatimi  shows 
satisfactorily  that  such  characters  are  not  generic. 

Ecfainocardinm  eordatiim 

£cAt/itur  oordatna  Pbnn.  1777.     Brit.  2^51. 

1  Echinocardium  cordatum  Gray,  1848.    Brit  Bad. 

PI.  XIX.  f.  lO'-ir;  PI  XX.  f.  5-7. 

Test  thin,  heart-shaped  from  above,  vertex  posterior,  test  rising  gradually 
as  a  rounded  keel  beyond  the  internal  fasciole,  tnmcated  at  both  extremities, 
odd  ambulacrum  sunken  more  than  the  lateral  ones,  the  test  forming  a  ridge 
on  both  sides  of  the  anterior  depression.  The  abactinal  portion  of  the  odd 
sunken  ambulacrum  is  bounded  by  the  broad  internal  fasciole,  this  gradually 
becomes  narrower  towards  the  anterior  extremity.  The  pores  of  the  odd  am- 
bulacrum are  small,  comma-shaped,  so  closely  packed  together  on  the  flat  por- 
tion of  the  groove  as  to  alternate,  though  arranged  singly  towards  the  abacti- 
nal pole  and  towards  the  actinostome.  Four  ovarian  openings  diverging 
posteriorly.  The  anterior  rows  of  pores  of  the  lateral  ambulacra  are  obliter- 
ated by  the  internal  fasciole.  The  lateral  ambulacral  petals  are  triangular ; 
adjoining  rows  of  pores  of  the*  lateral  ambulacra  form  crescents  in  the  lateral 
and  posterior  ambulacral  spacea  The  anal  system  is  vertically  elliptical.  The 
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subanal  fasciole  is  lanceolate,  extending  to  a  beak,  bounded  by  a  broad  fasciole, 
narrowing  rapidly  towards  the  actinal  surface.  The  bare  ambulacral  spaces 
round  the  mouth  taper  rapidly  towards  the  edge  of  the  test.  The  spines  are 
short,  hair-like,  except  on  the  oval  plastron  and  the  edge  of  the  test,  where 
they  are  large  and  spatulate.  Color,  when  alive,  yellowish-white.  Alcoholic 
specimens  often  of  a  gray  color,  with  pinkish  tinge  or  darker  yellowish. 

The  specimens  of  this  species  collected  upon  our  shores  had  in  the  Pre- 
liminary  Report  been  referred  to  Echinocardium  Kurtzii  of  Girard,  for  want 
of  sufficient  European  material  to  make  a  satisfactory  comparison  of  the 
specimens  occurring  on  both  sides  of  the  Atlantic.  This  comparison  has  now 
been  made,  and  shows  the  identity  of  the  specimens  from  both  sides  of  the 
Atlantic.  Fragments  of  this  species  were  collected  by  Mr.  Pourtal6s.  Our 
American  specimens,  of  which  the  Museum  possesses  excellent  series,  show 
differences  confined  almost  entirely  to  a  portion  of  the  test>  subject  to  the 
greatest  variation  in  Spatangoids.  These  consist  in  the  greater  prominence 
of  the  posterior  abactinal  interambulacral  ridge,  the  more  circular  anal 
opening  covered  by  a  slightly  larger  number  of  plates  than  in  the  European 
specimens,  where  they  are  often  larger  and  fewer  in  number ;  thie  extremity 
of  the  subanal  plastron  also  projects,  and  is  more  prominent ;  —  differences 
which  can  be  found  in  a  large  series  from  any  one  locality  in  different 
individuals. 

Littoral  to  85  fathoms. 

Young  specimens  measuring  only  6.3°*°-  in  longitudinal  diameter  have 
already  a  labiate  mouth,  and,  as  in  young  Brissopsis,  we  find  very  early 
all  the  generic  features  of  Echinocardium  fully  developed,  and  no  one  could 
fail  to  recognize  even  in  such  small  specimens  the  young  of  R  cordatum: 
The  anterior  ambulacrum  is  as  deeply  sunk,  in  proportion  to  the  size  of  the 
specimen(P/.  JT/X./.ii),  asin  the  adult  specimens;  the  intrapetalous  fasciole 
is  fullylaid  out  {PI  XIX.  f.  15\  though  it  has  a  very  different  outline,  being 
triangular;  the  lateral  ambulacra  are  totally  disconnected  as  yet;  the  petals 
are  still  linear  {PL  XIX.  f.  15\  and  have  not  yet  assumed  the  characteristic 
triangular  shape  of  the  adult  {PI.  XIX.  f.  IG) ;  the  anal  membrane  pro- 
trudes, somewhat  trumpet^shaped,  from  the  anal  system ;  the  subanal 
fasciole  and  anal  branch  are  at  first  imited  {PI  XIX.  f.  14),  but  as  the 
specimens  increase  in  size,  the  anal  branch  separates  from  it  {PL  XIX.  /.  I7y 
The  actinal  plastron  is  extremely  prominent;  and  in  young  specimens  thd 
outline  of  the  posterior  extremity  in  profile  resembles  E.  mediterranemn.   Th^ 
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odd  ambulacral  zones  are  at  first  two  single  rows  of  pores  (PL  XIX.  f.  15), 
which  by  closer  crowding  eventually  alternate,  but  are  not  arranged  in 
paks  {PL  XIX.  f.  16). 

Ecfainocardinm  flavescenB 

Spatagvui  flavesoena  Mull.  1776.    Rrod.  Zool.  Dan. 

I  Echinocardiwn  flavescenB  A.  AoA88.  1872.    Bey.  Ech.,  Ft  L 

PL  XX.  f.  .3,4. 

Test  oval ;  stouter  than  in  the  other  species  of  the  genus ;  seen  in  profile 
quite  regularly  arched,  though  truncated  at  the  posterior  extremity,  the 
posterior  interambulacral  ridge  extending  over  the  anal  system.  The  ambu- 
lacra are  very  slightly  sunketi,  not  as  much  as  in  E.  cordatum,  but  more 
than  in  E.  mediterraneum ;  the  anterior  one  is  frequentlv  nearly  flush  with  the 
test  The  abactinal  pole  is  nearly  central.  The  internal  fasciole  is  ellipti- 
cal, remarkable  for  the  great  breadth  of  the  space  it  encloses.  The  actino- 
stome  of  this  species  and  of  E.  pennatifidum  is  not  narrow  and  transverse  as 
in  the  species  mentioned  above ;  it  is  broader,  with  a  straighter  posterior  lip. 
The  anal  system  is  large,  slightly  elliptical,  transverse.  The  color,  when 
aliVe,  is  pinkish. 

An  examination  of  young  specimens  of  Echinocardium  cordatum  shows  that 
the  generic  distinction  which  I  attempted  to  make  between  Amphidetus  and 
Echinocardium,  based  upon  the  isolation  of  the  anal  from  the  subanal  fasci- 
ole, and  thus  separating  the  group  with  a  deep  anterior  groove  from  these 
with  a  slight  anterior  groove,  is  untenable.  The  presence  of  two  identical 
species  of  Echinocardium  on  both  sides  of  the  Atlantic  is  certainly  remark- 
able, but  I  am  unable  to  distinguish  the  fragments  of  specimens  collected  by 
Mr.  Pourtal^s  and  immistakably  identical  with  a  fine  specimen  of  Echinocar- 
dium flavescens  collected  at  Charleston,  S.  C,  in  the  Museum  collection,  from 
European  specimens  of  this  species. 

—  to  1 28  fathoms. 

Sehinocardiiim  pennatifldiim 

Amphidotus  gii^HMus  (Barrett),  1867.    Ann.  Mag.  N.  H.,  XIX.  p.  82  (non  A0A88.). 
Echinocardium  pennatifidam  Norm.  1 868.    4ih  Dredg.  Bept 


PI  XX.  f.  1, 

This  species  combines  the  general  appeairance  of  Echinocardium  mediterra- 
neum with  the  structure  of  E.  flavescens.  Its  outline  resembles  that  of  E.  cor- 
datum, but  it  has,  like  E.  flavescens,  the  anterior  ambulacrum  scarcely  sonken. 
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It  has  a  high  test,  the  ridge  between  the  posterior  ambulacra  being  quite 
prominent^  regularly  arched  as  in  E.  flavescens^  but  extending  as  a  well- 
marked  rostrum  over  the  anal  opening ;  this  is  somewhat  pear-shaped,  and 
comparatively  smaller  than  in  the  other  species  of  the  genus ;  the  arrange- 
ment of  the  anal  plates  is  similar  to  that  of  E.  flavescens ;  the  apical  part  of  the 
odd  ambulacrum  is  narrow,  the  internal  fasciole  being  very  elongated,  elliptical, 
including  an  extremely  narrow  space,  the  sides  of  the  test  sloping  up  very 
gradually  like  a  roof  towards  the  apex,  which  is  anterior,  and  placed  at  a  dis- 
tance of  about  one  fourth  the  longitudinal  diameter  of  the  test  from  the  ante- 
rior extremity,  thus  differing  strikingly  from  either  E.  flavescens  or  E.  corda- 
tum,  in  which  the  junction  of  the  ambulacra  is  either  almost  central  or  eccentric 
posteriorly  ;  the  posterior  ambulacra  are  much  shorter  than  in  E.  flavescens. 
The  whole  upper  surface  of  the  test  is  covered  with  very  minute  tubercles,  as 
in  E.  cordatum,  with  the  exception  of  a  few  larger  ones  along  the  edge  of  the 
anterior  ambulacral  zone.  On  the  lower  side  they  are  large,  as  in  E.  flavescens, 
having  the  same  general  outline ;  the  bare  actinal  spaces  are  far  wider,  the  tu- 
bercles not  extending  so  far  towards  the  mouth  from  the  ambitus  as  in  E. 
flavescens.  The  posterior  extremity  is  almost  vertically  truncated,  the  plastron 
is  much  smaller  than  in  E.  flavescens ;  the  subanal  plastron  is  less  broad, 
and  higher. 


Length. 

Trans.  Diun. 

Heisht 

87.1 

81.7 

21. 

From  79-121  fathoms. 

The  existence  of  a  species  of  Echinocardium  having  the  outline  of  Echino- 
cardium  cordatum,  but  the  slight  odd  ambulacral  groove  of  Echinocardium 
flavescens,  is  an  additional  proof  of  the  identity  of  Echinocardium  and  Amphi- 
detiis,  as  they  had  been  limited  in  the  Museum  Bulletin,  No.  2.  The  present 
species,  of  which  but  a  single  specimen  was  collected,  is  closely  allied  to 
E.  mediterraneum ;  not  having  in  1869,  when  the  Preliminary  Report  was 
written,  sufficient  material  to  make  a  thorough  comparison  which  might 
prove  their  identity,  I  gave  the  points  of  difference  observed  in  the  speci- 
mens compared.  A  good  figure  of  E.  pennatifidiixn  of  Norman  having  been 
given  by  Hodge  in  the  Transactions  of  the  Northumberland  and  Durham 
Natural  History  Society,  there  seems  but  little  doubt  that  the  species  I  called 
laevigaster  in  my  Preliminary  Report  is  the  same  as  the  E.  pennatifidum 
dredged  by  him  on  the  west  coast  of  Scotland. 
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Sab&miljr  Briaalna  Gbat,  1865.    Cat.  Bac.  Ech. 


AGASSIZIA. 

AgaMiila  Val.  1846.   Voyage  V^nus,  Atlas. 

Test  thin,  ovoid,  differing  from  all  other  Spatangoids  in  having  the  anterior 
pair  of  petals  composed  of  single  poriferous  zones.  Peripetalous  fasciole  and 
lateral  fasciole  connected  and  passing  under  anus. 

Agaflfriria  ezcantriea 

I  Affossisda  excentrioa  A.  Agass.  1869.    Bull.  M.  C.  Z.,  No.  9, 1,  p.  276. 

PI.  XIV.  /.  9-12;  PL  XI^.  /.  SS,  Si. 

I  am  somewnat  inclined  to  consider  this  species  as  the  Agassizia  porifera ; 
but  not  having  any  original  specimens  for  comparison,  and  the  drawings  of 
Ravenel  and  McCrady  showing  rather  striking  differences,  I  will  not  take 
their  identity  for  granted,  and  compare  it  only  witli  its  West  Coast  repre- 
sentative, from  which  it  can  at  once  be  recognized  by  the  position  of  the 
apical  system,  which  is  much  more  eccentric  posteriorly ;  on  this  account 
the  disparity  between  the  odd  anterior  pair  of  ambulacra  and  the  posterior 
pair  is  greater  than  in  that  species.  The  interambulacral  plastron  is  ellip- 
tical, and  with  this  exception  the  arrangement  and  proportion  of  the  tuber- 
cles is  that  of  A.  scrobiciilata  Yal.  The  peripetalous  fasciole  does  not  pass 
below  the  ambitus,  and  the  posterior  fasciole  makes  a  sharp  angle  under  the 
anal  opening.  Only  two  denuded  tests  were  collected,  so  that  no  further 
details  can  be  given  about  this  species. 

From  86  to  115  fathoms. 

It  is  with  considerable  doubt  that  I  refer  to  Agassizia  small  Spatangoids 
{PL  XIV.  /.  9-12)  having,  like  it,  a  peripetalous  and  lateral  fasciole  and  the 
peculiar  stnicture  of  the  ambulacral  petals  of  the  genus,  not  limited,  however, 
to  the  anterior  ambulacra,  but  extending  to  all  the  petals.  The  flat  test  {PL 
XIV.  /.  12)  is  also  unlike  what  has  thus  far  been  found  to  be  the  shape  of 
young  in  other  Spatangoids  (Moira,  Echinocardium,  Spatangus),  and  further 
material  may  yet  prove  this  to  be  the  young  of  an  undescribed  Spatangoids 
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though,  judging  from  the  analogy,  there  is  nothing  excepting  the  flatness  of 
the  test  which  would  be  contrary  to  its  being  the  young  of  either  Agassizia 
or  Schizaster. 

The  young  Agassizia,  6.2""  in  length,  is  a  flat  elliptical  Spatangoid  (PL 
XIV.  /.  9)  resembling  Gualteria.  The  peripetalous  and  lateral  fisuscioles 
have  the  same  general  limits  as  in  the  adult,  but  the  arrangement  of  the 
pores  in  all  the  ambulacra  is  identical  {PI  XIV.  f,  ii);  there  is  but  a  single 
pore  for  each  ambulacral  plate,  as  it  exists  in  the  anterior  pair  and  odd  am- 
bulacra of  the  adult;  the  ambulacral  grooves  are  not  yet  formed,  the  anterior 
groove  alone  being  slightly  indicated;  the  mouth  is  very  slightly  labiate 
(PL  XIV.  f.  10,  le). 

(HEMIASTER. )    Bmssopsis. 

BrlMopsis  AoASS.  1840.    Cat.  Syst.  Ectyp. 

Test  thin,  more  or  less  ovoid ;  the  apex  is  nearly  central,  the  odd  anterior 
ambulacrum  but  little  prominent,  ambulacral  petals  unequally  developed. 
Subanal  fasciole  and  peripetalous  fasciole  entire.  This  genus  does  not  seem 
to  be  entitled  to  rank  as  more  than  a  subgenus  of  Hemiaster,  where  we  have 
a  subanal  fasciole ;  while  Toxobrissus,  which  is  said  to  have  no  subanal  fasciole, 
cannot,  it  seems  to  me,  be  separated  from  Hemiaster  simply  on  account  of  the 
divergence  of  the  ambulacra  as  proposed  by  Desor,  a  feature  which  is  strictly 
one  of  growth,  and  not  one  to  be  taken  as  a  permanent  character.  Kleinia^ 
as  based  upon  the  original  specimen  (^einia  Inzonica)  of  Gray,  certainly  is 
nothing  but  a  Brissopsis,  having  a  most  distinct  subanal  fasciole.  If  the  sub- 
anal fasciole  is  really  absent  in  Toxobrissus,  it  cannot,  as  Liitken  considers  it^ 
be  identical  with  Kleinia.  It  may  be  that  other  characters  will  yet  be  traced 
to  separate  it  from  Brissopsis ;  if  not,  then  Kleinia  and  Toxobrissus  will  both 
become  synonymous  with  Brissopsis. 

BriMopslB  lyrifera 

!  Brissus  lyrlfer  Forbes,  1841.    Brit  Star£ 

I  Brissopsis  lyrifera  Ac  ass.  1847.     C.  R  Ann.  Sc.  Nat 

PL  XIX.  f.  1^9;  PI  XXI.  f.  1^2. 

Test  thin,  ovoid,  depressed ;  profile  regularly  arched,  truncated  posteriorly ; 
vertex  posterior ;  peripetalous  fasciole  moderately  broad,  somewhat  flexuous ; 
posterior  portion  very  distinct,  less  clearly  defined  towards  anterior;  all  am- 


BRISSOPSIS  LTBIFERA.  355 

biilacral  petals  uniformly  sirnken^  posterior  ambulacra  shortest  Tubercles 
more  closely  crowded  within  the  peripetalous  fascioje ;  four  ovarian  openings 
close  together,  nearly  central.  The  pores  of  the  lateral  ambulacra  are  so 
arranged  as  to  form  equally  distant  longitudinal  rows.  The  anal  system  is 
nearly  circular,  slightly  elliptical  vertically,  distant  from  the  subanal  fasciole, 
with  a  row  of  large  plates  round  the  exterior  edge,  the  largest  plates  near 
the  anal  fasciole,  the  remaining  part  covered  by  small  plates.  The  subanal 
fasciole  is  elliptical,  strongly  concave  towards  the  anal  system,  sending  off  an 
indistinct  branch  to  the  peripetalous  fasciole.  The  tubercles  of  the  subanal 
plastron  are  closely  packed,  the  spines  usually  arranged  in  two  tufts  on  each 
side  of  the  median  line.  There  are  but  few  tubercles  in  the  prolongation  of 
the  petals ;  they  are  also  less  nmneroAis  in  the  median  interambulacral  spaces, 
where  the  test  is  frequently  quite  bare.  The  actinal  plastron  is  very  promi- 
nent, and  the  whole  actinal  surface  is  crowded  by  large  tubercles  of  uniform 
size,  largest  near  the  actinostome.  The  bare  ambulacral  spaces  are  very 
broad,  particularly  the  posterior  ones.  Forbes  says  of  its  color  when  alive, 
''  a  red  body  with  pale  yellowish  spines,  the  dorsal  and  postanal  impressions 
of  a  rich  brownish-purple." 

The  only  difference  to  be  traced,  after  a  careful  comparison,  between  Flor- 
ida and  European  specimens,  is  the  existence  of  a  distinct  branch  of  the 
subanal  fasciole  extending  round  the  anal  system  to  the  peripetalous  fasciole 
{PI  XIX.  /.  4).  In  European  specimens  there  are  traces  of  this  branch,  but 
it  is  not  distinctly  and  sharply  defined  as  in  the  Florida  specimens.  The 
subanal  fasciole  seems,  from  all  I  can  gather  after  an  examination  of-^Spatan- 
goids  in  various  stages  of  growth,  the  only  one  subject  to  decided  changes,  and 
it  is  not  remarkable  that  we  should  have  in  Brissopsis  similar  variations,  in  the 
subanal  fasciole,  to  those  upon  which  Troschel  has  foimded  his  genera  Aba- 
tus,  Hamaxitus,  and  Atrapus,  —  changes  which,  in  Brissopsis  at  least,  are  due 
to  different  stages  of  growth.  The  character  of  continuity  of  the  adjoining 
pairs  of  ambulacra,  which  Desor  assigns  to  Toxobrissus  as  a  distinguishing 
featiu*e,  becomes  more  and  more  apparent  according  to  the  size  of  the  speci- 
mens ;  so  much  so,  that  we  should  place  Brissopsis  lyrifera,  when  young,  in 
Brissopsis,  but  when  full  grown  it  would  most  decidedly  pass  for  a  Toxobrissus. 

Young  Brissopsis  lyrifera,  less  than  a  quarter  of  an  inch  in  length,  are 
cylindrical  {PL  XlX.f.l-S)^  the  mouth  having  a  flat^  crescent-shaped  edge 
(PL  XIX.  f.  s\  the  test  trimcated  vertically  at  the  posterior  edge  (Pi  XIX. 
/.  i\  surrounded  by  a  prominent  elliptical  subanal  £BU9ciole ;  the  peripetalous 
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fasciole  is  elliptical,  undulating ;  the  anus  is  placed  near  the  postenor  ex- 
tremity of  the  peripetalous  fasciole.  In  still  younger  specimens  the  peripe- 
talous  fasciole  is  rectangular,  with  rounded  comers  and  concave  sides, 
extremely  broad  {PL  XIX.  f.  7),  while,  as  it  widens  with  the  increased 
length  of  the  ambulacra,  it  becomes  much  narrower. 

The  odd  ambulacrum  carries  four  or  five  large  tentacles  with  lobed  disk 
(P/.  XIX.  f.  2)]  the  pores  of  the  odd  ambulacrum  are  single,  not  in  pairs; 
the  other  ambulacra  are  short,  straight,  well  defined,  consisting  of  three  and 
four  pairs  of  pores  not  yet  conjugated  {PL  XIX.  f.  7).  In  older  specimens 
the  posterior  edge  of  the  mouth  becomes  labiate,  the  anus  approaches  the 
subanal  fasciole,  which  sends  out  a  rudimentary  anal  branch  {PL  XIX.  f.  i)y 
eventually  uniting  with  the  peripetalous  fasciole,  the  outline  of  which  be- 
comes more  pentagonal  {PL  XIX.  f.  8\  undulating,  and  elongated  with  the 
increasing  size  of  the  petaloid  ambulacra.  The  posterior  edge  becomes  more 
bevelled  with  age  {PL  XIX.  f.  e),  the  subanal  plastron  more  prominent,  the 
lateral  pairs  of  ambulacra  gradually  tend  to  unite^  passing  from  a  strictly 
Brissopsis  outline  {PL  XIX.  f.  8)  to  one  considered  hitherto  characteristic  of 
Toxobrissus  {PL  XIX.  f.  9).  The  spines  in  all  young  Spatangoids  are 
strikingly  larger  in  proportion  to  their  size  than  in  the  adult 

From  55  to  156  ikthoma. 
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&x1miui  Klkih,  17S4.    Nat.  Disp. 

Echini  with  elongate  test ;  apex  eccentric  anteriorly,  often  attaining  very 
large  size;  anterior  ambulacrum  nearly  obliterated,  flush  with  test,  or  placed 
in  a  furrow  of  little  depth.  Other  petals  more  sunken ;  anterior  ambulacra 
more  transverse  than  the  posterior.  Anal  system  moderately  large ;  tuber- 
cles, except  on  each  side  of  anterior  furrow,  and  within  the  peripetalous  fas- 
ciole, remarkably  uniform  in  size ;  peripetalous  fasciole  exceedingly  angular, 
with  a  very  prominent  subanal  fasciole ;  four  genital  pores,  anterior  small, 
close  together,  posterior  ones  larger  and  distant ;  spines  very  uniform  in  size, 
except  on  the  actinal  surface  and  on  each  side  of  the  bare  band,  where 
they  are  quite  long  and  well  developed. 
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Bilflras  luiiodloir 

!  BrlMiiui  onioolor  KLBnr,  1784.    Nat  Disp.  EcIl 

PL  XXII .  f.  u  e. 

A  large  number  of  species  of  the  genus  Brissus  have  been  named,  but 
when  we  attempt  to  define  their  specific  differences  we  have  but  a  small 
number  left  which  can  be  distinguished  with  any  degree  of  certainty.  A 
fine  series  of  specimens  from  the  Mediterranean  which  the  Museum  owes  to 
the  kindness  of  Professor  Panceri  and  Mr.  Rigacci,  specimens  from  the  Cape 
Verde  and  Canary  Islands,  the  collections  of  Paris  and  of  Professor 
Haeckel,8how  such  an  extraordkary  variation  in  aU  the  characters  which 
have  been  employed  to  distinguish  the  species  of  this  genus,  that  I  have 
not  found  anything  left  to  separate  them  beyond  the  usually  somewhat  more 
elongate  shape  of  specimens  coming  from  the  Mediterranean,  while  those 
from  the  Cape  Verde  and  Canary  Islands  agreed  completely  with  the 
West  India  specimens.  The  only  features  by  which  I  am  able  to  sepa- 
rate the  two  undoubted  species  of  Brissus  (B.  carinatus  and  B.  imicolor) 
are  the  proportions  of  the  anterior  and  posterior  pairs  of  ambulacra,  and  the 
striking  difference  in  the  course  of  the  fasciole  in  the  anterior  part  of  the 
test.  In  Brissus  carinatus  the  posterior  ambulacra  are  much  shorter  than  the 
anterior  pair,  while  they  are  nearly  equal  in  B.  unicolor.  There  is  but  one 
re-entering  angle  in  anterior  part  of  fasciole  in  the  anterior  interambulacra, 
while  there  are  two  in  B.  carinatus ;  some  minor  points  of  difference  in  these 
species  will  be  pointed  out  hereafter  in  the  descriptions.  The  outline  of  the 
West  India  specimens  is  usually  elliptical,  slightly  broader  posteriorly ; 
anal  extremity  vertically  truncated,  and  apex  posterior;  test  sloping  very 
slightly  from  abactinal  system  to  apex,  forming  a  broad  rounded  keel,  not 
specially  prominent  in  the  posterior  interambulacral  space.  Posterior  extrem- 
ity of  the  test  imiformly  tuberculated,  while  the  larger  tubercles  of  the  edge 
of  the  lower  surface  extend  over  the  anterior  extremity,  slightly  beyond  the 
anterior  pair  of  ambulacra,  and  within  the  peripetalous  fasciole,  which  is 
narrow,  deeply  re-entering  in  the  median  lower  posterior  and  odd  interam- 
bulacral spaces. 

Lower  surface  slightly  convex ;  actinal  plastron  elliptical,  terminated  by  a 
narrow  fasciole,  forming  a  well-defined  subanal  area,  elliptical,  deeply  in- 
dented below  the  anal  system,  broader  than  the  actinal  plastron.  Anal 
system  large,  elliptical,  composed  of  one  exterior  row  of  large  polygonal 
plates ;  interior  ones  smaller  and  irregularly  arranged. 
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Spines  of  dried  specimens  of  a  yellowish-brown  color,  comparatively  long, 
especially  in  the  anterior  part  of  the  test  Mouth  large,  longitudinal  and 
transverse  diameter  nearly  as  one  to  two ;  posterior  lip  but  little  prominent. 

Genital  openings  round,  close  together;  posterior  ones  largest,  slightly 
more  distant ;  madreporic  body  prominent. 

The  anterior  odd  ambulacrum  is  flush  with  the  test,  and  is  marked  by  a  dis- 
tinct narrow  band  of  closely  crowded  small  tubercles  extending  from  the 
abactinal  system  to  the  margin  of  the  test  between  the  two  rows  of  large 
pores  forming  the  odd  ambulacnun. 

In  smaller  yoimger  specimens  we  find  the  broad  rounded  posterior  keel 
less  well  defined,  the  anal  system  comparatively  much  larger,  the  subanal 
plastron  more  elliptical,  and  the  tubercles  of  the  anterior  extremity  propor- 
tionally much  less  prominent.  Mouth  comparatively  more  circular,  ratio  of 
transverse  to  longitudinal  diameter  being  two  to  one  and  a  half. 
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aSer 

TiAnsmn 
INunetor. 

Height. 

Ant  Pair 
Amb. 

Pott.  Pair 
Amb. 

Bmdth  or 

Actiiud 

Plastron. 

Breadth  or 
Sabanal 
Araa. 

83 

69 

46. 

28. 

87. 

87.5 

85.4 

64 

51 

88.5 

21.5 

26.5 

28. 

24. 

52 

89 

27. 

14.5 

17.6 

19.1 

16.8 

89 

29 

21.5 

12. 

14.5 

14.1 

15.9 

28 

21 

14. 

7.2 

9.2 

10. 

18. 

(BRISSUS.)    Meoma. 

Meoma  Gray,  1851.    Ann.  Mag.  N.  H. 

Shell  moderately  stout,  heart-shaped ;  ambulacra  (except  odd  one)  sunk  in 
deep  groove,  the  anterior  and  posterior  pair  nearly  equal ;  anterior  ambula- 
crum indistinct  Peripetalous  fasciole  sinuous ;  subanal  fasciole  more  or  less 
imperfect,  usually  extending  to  the  level  of  anal  system  as  an  open  curve. 

Bleoma  ventxicosa 

1  Spatangus  ▼entrioosus  Lamk.  1816.     An.  8.  Vert 

1  Meoma  ventricosa  Lutk.  1864.    Bid.  til  Kands.  om  Echin. 

PL  XX.  f.  8;  PL  XXII.  f.  3j  I 

Test  moderately  stout,  broadly  elliptical,  slightly  heart-shaped  from  above. 
Actinal  surface,  with  the  exception  of  the  projecting  posterior  lip  of  the  actinos- 
tome,  flat;  anal  extremity  obliquely  truncated  towards  sloping  actinal  surface; 
regularly  arched  from  the  edge  of  the  test  to  the  apex ;  apex  anterior,  corre- 
sponding nearly  with  the  abactinal  centre ;  regularly  arched  from  anal  and 
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anterior  extremity  to  apex,  lateral  ambulacra  deeply  sunken,  posterior  pair 
somewhat  longer  than  anterior  pair,  which  diverges  at  a  much  greater  angle 
from  the  scarcely  marked  odd  anterior  ambulacrum ;  this  is  placed  in  a  very 
slightly  marked  anterior  groove.  Peripetalous  fasciole  of  xmiform  breadth,  well 
defined,  four  genital  openings  diverging  posteriorly.  On  the  interambulacral 
plates,  enclosed  by  the  fasciole,  the  tubercles  are  arranged  in  single  rows  paral- 
lel to  liie  suture ;  the  rest  of  the  test  is  covered  by  closely  packed,  uniform- 
sized  tubercles,  carrying  short,  sharp  spines.  The  tubercles  of  the  actinal  part 
of  the  test  are  larger  immediately  adjoining  the  ambulacra,  diminishing 
in  size  towards  the  edge  and  towards  the  central  part  of  the  actinal  plas- 
tron. This  plastron  is  bottle-shaped,  shortruecked,  near  the  actinostome, 
with  a  very  indistinct  keel  near  the  central  portion,  boimded  posteriorly  by 
the  narrow,  usually  open,  subanal  fasciole,  the  anal  extremity  of  which  is 
bent  near  the  base  of  the  anal  system.  The  actinostome  is  deeply  simken, 
the  posterior  lip  extremely  prominent  and  projecting  almost  as  far  as  the 
anterior  edge  of  the  actinostome.  The  anal  system  is  small,  elliptical,  cov- 
ered by  irregular  polygonal  plates  carrying  spines,  diminishing  rapidly  in 
size  towards  the  anal  opening.  The  edge  of  the  interambulacra  adjoining 
the  ambulacral  plates  of  the  lower  side,  the  space  round  the  anal  system  and 
round  the  actinostome,  is  closely  crowded  with  two  kinds  of  pedicellariaa,  one 
with  short  head,  broad  base,  and  short  arms,  the  other  with  long  triangular 
arms.     Both  are  carried  upon  moderately  long,  stout  stems. 

A  small  specimen  of  Meoma,  not  measuring  quite  an  inch  in  length,  which 
D'Orbigny  had  described  as  Schizaster  cubensis,  showed  no  special  points 
of  difference  from  the  adult. 

Liitken  first  referred  this  species  to  the  genus  Meoma  of  Gray,  established 
for  a  presumed  Australian  species,  M.  grandis.  Liitken  also,  in  1863,  called 
my  attention  to  the  generic  identity  of  Kleinia  nigra,  A.  Ac,  with  Meoma, 
which  I  had  with  doubt  referred  to  Kleinia.  This  mistake  I  was  led  into 
by  the  fact  that  Gray  himself  did  not  refer  Brissus  ventricosus  to  Meoma, 
but  still  retained  it  in  a  section  of  Brissus.  This  shows  how  little  value 
the  subdivisions  which  Gray  so  frequently  introduces  in  his  genera  of  Echini 
must  have  (often  copied  without  any  attempt  at  a  more  accurate  discrimina- 
tion of  the  species  from  similar  headings  in  the  Catalogue  Raisonn6),  when 
two  species  as  closely  allied  as  Meoma  ventricosa  and  Meoma  grandis  are 
placed  in  two  genera ;  or  when  in  the  subdivisions  of  Echinocardium,  as  another 
instance,  Echinocardium  ovatum  is  placed  in  the  subdivision  of  the  genus 
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with  ^ deep,  odd ambulacral groove^^  instead  of  being  placed  in  the  same  subdi- 
vision as  E.  mediterraneum.  The  genus  Kleinia  I  am  unable  from  Gray's 
specimens  to  distinguish  from  Brissopsis.  Meoma  grandis  Gray,  from  a  care- 
ful comparison  of  the  originals  of  Gray,  I  consider  as  identical  with  Meoma 
nigra  {Kleinia  nigra  A.  Ag.).  The  locality  quoted  by  Gray  is  undoubtedly 
erroneous,  Captain  Belcher,  as  Liitken  mentions  in  his  "Bidrag,"  having 
visited  Central  America ;  and  the  fact  that  we  have  in  the  British  Museum, 
brought  back  by  Belcher,  an  Agassizia  snbrotimda  Gray,  Meoma  grandis 
Gray,  and  an  Uchinantkus  teBtadinarins  Gray,  marked  ^^  Australia,"  neither  of 
which  can  be  distinguished  from  Agassizia  ovulum,  Meoma  nigra,  and 
Clypeaster  speciosus,  foimd  upon  the  west  coast  of  Central  America,  seems  to 
indicate  without  much  doubt  an  error  in  the  localities  of  the  specimens  of 
Gray's  Catalogue. 

Littoral  to  85  fathoms. 


(BRISSUS.)    Metalia. 

MetaUa  Gray.  1855.    Cat  Rec.  £eh.    (emend.) 

The  subgenera  Plagionotus  and  Metalia  are  imited  as  a  single  subgenus  of 
Brissus  (Metalia).  The  slight  differences  in  the  course  of  the  peripetalous 
fasciole  and  the  presence  of  larger  tubercles  not  being  sufficient  ground,  with 
our  present  ^knowledge  of  the  changes  due  to  growth,  to  warrant  retaining 
them  both,  and  as  Plagionotus  is  already  in  use  among  Coleoptera,  the  sub- 
genus proposed  by  Gray  has  been  adopted  and  emended  to  mclude  Brisaidae 
having  a  more  or  less  broad,  elliptical,  or  undulating  re-entering  peripetalous 
fasciole,  and  an  anterior  ambulacral  groove.  Lateral  ambulacral  petals 
narrow,  elongate ;  pores  well  separated  ;  apex  anterior ;  actinal  plastron  nar- 
row, heart-shaped;  subanal  area  bordered  by  a  broad  fasciole,  with  anal 
branches  connected  with  it;  subanal  ambulacral  pores  sending  radiating 
grooves  towards  the  centre  of  the  subanal  area.  Actinostome  anterior, 
crescent-shaped.  Tuberculation  in  the  peripetalous  fasciole  coarse,  frequent- 
ly consisting  of  primary  tubercles.  Spines  short,  slender,  curved ;  those  of 
actinal  surface  longer,  curved,  broad  at  base  of  milled  ring.  Haime  sug- 
gested the  propriety  of  uniting  Eupatagus  with  Plagionotus,  but  as  Desor 
justly  notices,  the  difference  in  structure  of  the  ambulacra  shows  that  they 
have  only  superficial  characters  in  common,  Eupatagus  being  closely  allied 
to  Spatangus,  and  not  to  Brissus,  as  is  the  case  with  Plagionotus. 
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Matalia  paotoralls 

Bchinut  grandii  Gicel.  1788.    Lnm.  Sjst  Nat 

1  Meiaiia  peetaratiM  A.  Aoass.  1878.    Rev.  Ech.,  Pt  I 

Fl.  XXI.  f.  4,5. 

The  specimens  of  this  species  usually  preserved  in  museums  are  almost 
invariably  denuded  tests,  and  we  have  therefore  a  very  imperfect  idea  of  the 
natural  features  of  this  fine  Spatangoid.  The  few  spines  still  remaining  on 
one  of  the  specimens  I  have  seen,  corresponding  to  the  small  tuberclei^  covering 
the  test,  are  quite  short,  greatly  curved ;  those  of  the  large  tubercles  within 
the  peripetalous  fasciole  I  have  not  seen.  On  a  small  specimen,  part  of  the 
spines  of  the  actinal  side  are  still  left ;  they  resemble  the  spines  of  Lovenia, 
are  long,  slender,  strongly  curved  eccentrically  near  the  broad  base,  so  that 
we  may  assume  that  the  spines  of  the  large  dorsal  tubercles  were  probably 
of  the  same  structure.  The  test  is  thin,  more  or  less  elliptical,  though  with 
increasing  size  the  edge  becomes  somewhat  angular,  the  median  interambu- 
lacral  spaces  re-entering  slightly.  The  outline  in  profile  is  regularly  arched 
in  small  specimens,  but  in  older  ones  we  frequently  find  a  gradual  sloping  of 
the  test  from  the  edge  to  the  apex,  others  retaining  the  more  regularly  arched 
outline.  The  vertex  is  anterior,  corresponding  to  the  abactinal  system.  The 
odd  anterior  ambulacrum  is  placed  in  a  slight  groove.  The  anterior  pair  of 
ambulacra  are  shorter  than  the  posterior,  —  the  anterior  slightly  curving  an- 
teriorly, the  posterior  diverging,  on  the  contrary,  at  the  extremity.  The  peri- 
petalous fisisciole  is  broad,  sometimes  sunken,  somewhat  elliptical,  except  the 
anterior  angle  made  previous  to  crossing  the  odd  ambulacrum.  A  slight  ridge 
extending  to  the  apex  divides  the  anterior  interambulacrum  into  a  portion 
bearing  large  tubercles  next  to  the  anterior  pair  of  ambulacra,  and  into  the 
part  adjacent  to  the  odd  ambulacrum,  where  the  primary  tubercles  are  numer- 
ous but  small.  The  whole  space  of  the  lateral  interambulacrum  above  the 
peripetalous  fasciole  is  crowded  with  large  primary  tubercles  with  a  broad 
scrobicular  circle,  except  the  part  immediately  adjoining  the  posterior  edge 
of  the  anterior  ambulacra,  which  is  divided  by  a  slight  ridge  from  the  re- 
maining part  of  the  interambulacral  space.  The  same  is  the  case  with  the 
narrow  posterior  interambulacral  space ;  a  ridge  separates  the  space  free  of 
tubercles  adjoining  the  posterior  edge  of  the  posterior  ambulacrum  from  that 
covered  by  tubercles ;  the  tubercles  of  the  odd  posterior  interambulacrum  are 
smaller  than  those  of  the  lateral  posterior  ambulacra,  where  the  primary  tuber^ 
des  take  the  greatest  development    The  difference  between  the  length  of 
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the  lateral  ambulacra  is  less  marked  in  yoimg  specimens.  The  anal  system  is 
placed  in  a  depression  in  the  obliquely  truncated  posterior  extremity  of  the 
test;  it  is  pear-shaped^  the  small  end  turned  towards  the  abactinal  pole, 
ojften  rising  above  the  edge  of  the  test.  The  plates  covering  the  anal  sys- 
tem are  irregular,  nearly  of  imiform  size ;  the  plates  covering  the  membrane 
immediately  surrounding  the  anal  opening  are  minute,  occupying  the  greater 
part  of  the  actinal  portion  of  the  anal  system ;  in  the  smallest  specimen 
measured  the  posterior  extremity  is  truncated  vertically,  there  being  but  a 
slightly  marked  anal  depression,  which  becomes  afterwards  so  prominent  with 
advancing  age  as  to  form  m  large  specimens  cheeks  on  each  side  of  this  de- 
pression at  the  angle  of  the  subanal  fasciole  and  the  anal  branch.  The  whole 
upper  surface  of  the  test  is  covered  by  minute  tubercles,  forming  a  regidar 
granulation  below  the  peripetalous  fasciole  to  the  edge  of  the  test.  Above 
the  fasciole  the  tubercles  are  slightly  larger  and  more  distant^  especially 
when  forming  the  scrobicular  circle  round  the  primary  tubercles.  The  geni- 
tal openings  are  circular,  diverging  posteriorly,  with  prominent  comma-shaped 
madreporic  body  extending  into  the  posterior  interambulacrum. 

The  actinal  plastron  is  elongate,  narrow,  with  a  marked  keel  at  the  posterior 
extremity  extending  to  the  base  of  the  broad,  heart-shaped  subanal  plastron, 
has  four  pores,  completely  surrounded  by  a  broad  fasciole,  lobed  internally.  The 
anal  fasciole  is  independent  of  the  subanal,  being  separated  from  it  by  an 
extremely  narrow  ridge  of  minute  tubercles ;  the  horizontal  part  is  broad ; 
the  upper  branches  narrow,  and  extend  to  the  edge  of  the  test.  The  tuber^ 
cles  of  the  actinal  surface  are  largest  outside  of  the  ambulacral  rows,  gradually 
decreasing  towards  the  edge  of  the  test ;  the  tubercles  of  the  actinal  plastron  are 
considerably  smaller,  and  more  closely  packed.  In  large  specimens  the  suture 
of  the  plates  on  the  upper  part  of  the  test  are  slightly  sunken,  the  plates  them- 
selves sloping  from  a  vertex  or  ridge  towards  the  edges,  —  a  feature  not 
prominent  in  younger  specimens,  thus  forming  ridges  dividing  the  interam- 
bulacrum into  distinct  fields.  The  fine  figure  of  this  species  given  by  Seba 
is  one  of  the  best  which  can  be  given,  and  will  serve,  as  many  of  his  figures 
do  now,  to  readily  identify  many  species  of  Echini.  The  mouth  is  com- 
paratively narrow  transversely,  distinctly  rounded  anteriorly,  with  a  straight, 
raised  posterior  edge.  The  actinal  membrane  is  covered  by  polygonal  plates, 
closely  crowded,  except  the  anterior  row  of  plates,  which  is  the  largest,  de- 
creasing gradually  to  the  posterior  edge. 

The  identity  of  the  pliocene  and  post-pliocene  species  cited  in  the  synonymy 
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of  this  as  well  as  of  others  of  our  Eastern  Coast  species,  is  of  course  prob- 
lematical ;  yet  the  differences  indicated  by  McCrady  do  not  indicate  as  great 
a  range  of  variation  as  we  find  in  living  species.  I  have  quoted  the  figures 
for  the  sake  of  calling  attention  to  them.  There  are,  in  addition,  other  ter- 
tiary species  described  by  Michelin  and  by  Guppy,  coming  from  the  Gulf 
of  Mexico  and  the  West  India  Islands ;  but  as  their  material  was  inaccessi- 
ble to  me,  I  have  not  attempted  to  point  out  their  affinities. 

Littoral  and  fragments  from  115  &thoin8. 
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SGHIZASTER. 

Sohisaater  Aoass.  1886.    Prod. 

Test  thin,  elongate ;  apex  posterior ;  great  difference  between  length  of 
anterior  and  posterior  pairs  of  ambulacra.  The  anterior  ambulacrum 
placed  in  a  deep,  broad  groove ;  anterior  and  posterior  petals  somewhat 
simken  and  diverging ;  the  anterior  are  nearly  parallel  with  anterior  groove. 
Genital  pores  varying  in  number  from  two  to  three.  Peripetalous  fasciole  an- 
gular, running  close  to  the  ambulacral  petals,  with  a  narrow  lateral  fasciole 
starting  fix>m  the  anterior  ambulacra  and  passing  under  the  anal  system,  with 
elongate,  triangular  swellings.  Posterior  lip  of  bilabiate  actinostome  very 
prominent,  turned  back,  rising  to  a  rounded  beak  in  front  of  actinal  plastron. 

Sohiiastar  fragilis 

!  Brissus  fragilia  Dub.  &  EoR.  1844.    Skand.  Echin. 
1  Schizaster  fragilis  Aqass.  1847.    C.  R.  Ann.  Sc.  Nat 

PL  XXL  f.  S. 

Test  depressed,  vertex  and  apical  system  almost  coinciding ;  three  genital 
openings,  right  anterior  obliterated.  Compared  with  S.  canaliferus,  the 
odd  ambulacral  groove  is  less  broken  and  narrower ;  the  pores  arranged  in  a 
most  regular  line ;  the  pores  of  each  pair  separated  by  prominent,  elongate 
tubercles,  making  a  beautiful  line  of  beads  from  the  apex  to  the  peripetalous 
fasciole,  the  flat  space  intervening  between  the  poriferous  zones  being  cov- 
ered by  small  tubercles  and  granules  of  little  prominence,  except  the  outer 
rows  near  the  poriferous  zone ;  the  lateral  ambulacra  are  but  slightly  sunken. 
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the  anterior  and  posterior  both  diverging  more  than  is  the  case  in  S.  canar 
lifenis,  and  the  posterior  ambulacra  are  proportionally  longer.  The  posterior 
genital  openings  are  distant,  the  madreporic  body  well  developed  between 
them,  extending  posteriorly.  The  peripetalous  fasciole  widens  into  a  broad, 
triangular  space  at  the  extremity  of  the  anterior  ambulacra,  extends  straight 
across  from  tip  to  tip,  the  two  posterior  ambulacra  making  quite  a  re-enter- 
ing angle  between  the  anterior  and  posterior  lateral  ambulacra.  Lateral 
fasciole  running  parallel  to  the  ambitus.  Outline  of  the  test  from  above  is 
somewhat  diamond-shaped,  with  rounded  angles.  Seen  in  profile,  the  test 
tapers  very  gradually  towards  the  actinostome  posteriorly,  regularly  arched 
to  the  anal  system ;  posterior  extremity  abruptly  trimcated,  receding  below 
the  anal  system ;  the  subanal  fasciole  runs  in  a  curve  under  the  anus  in  a 
depression  between  the  projecting  cheeks  of  the  adjoining  ambulacral  plates, 
—  a  condition  of  things  in  striking  contrast  with  the  prominent  keel  formed 
at  the  extremity  of  the  actinal  plastron  by  the  angular  exterior  of  the  sub- 
anal  fasciole  in  S.  canaliferus.  Actinal  side  flat,  with  broad  bare  ambulacral 
zones ;  actinal  plastron  elliptical,  posterior  extremity  not  well  defined,  losing 
itself  in  the  tubercles  of  the  test  under  the  subanal  fasciole. 

Anal  system  covered  by  a  large  number  of  small  plates  carrying  each 
a  smaU  spine. 

The  spines  of  the  upper  part  of  test  are  short,  spathiform ;  tuberculation 
larger  towards  the  anterior  extremity  and  near  the  ambulacra,  size  of  spines 
corresponding  to  this.  The  tubercles  of  the  lower  side  are  far  apart  near 
the  edge  of  the  test  and  of  the  ambulacral  zones ;  those  of  the  actinal 
plastron  are  closely  crowded,  while  adjoining  the  anterior  groove  they  be- 
come very  prominent 

The  fragments  of  Schizaster  found  by  Mr.  Pourtales  were  referred  to  in 
the  Preliminary  Report  a^  Schizaster  cubensis.  Having  since  that  time  re- 
ceived specimens  of  Schizaster  fragilis  from  Dr.  G.  0.  Sars  and  Professor 
Thomson,  there  can  be  no  doubt  that  the  fragments  belong  to  this  species,  as 
they  are  the  greater  portion  of  the  anterior  part  of  the  test  An  examina- 
tion of  the  original  specimens  of  D'Orbigny's  S.  cubensis  shows  them  to  be 
young  Meoma  ventricosa. 

Mr.  Whiteaves  has  dredged  specimens  of  this  species  in  250  fathoms  in 
the  Gulf  of  St  Lawrence. 

80  fkthoms,  fragments. 

LoQfitadiiMl  Tniif?«nt  Dintanee  of  Vertex  to        Posterior  Anter.  Pair  AeClaal 

Biuneter.  .  Biajneter.  Height         Posterior  JSxtrem.  Ambnlaera.  Ambakem.  PlMtron. 

55  58  82  24.5  9.5  25.1  20 

51  51  29  21.5  8.  28.  19 
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MOIRA. 

Moln  A.  AeAsa.  1872.    Ber.  Ech.  Ft  L 

Test  moderately  thin,  ovoid ;  ambulacral  petals  sinken ;  test  bulging  towards 
interior  in  five  pouches  from  five  narrow  deep  grooves,  like  radiating  spokes 
&oxa  the  abactinal  pole,  edged  by  the  peripetalous  fasciole  which  forms  roimd 
them  a  smooth  border.  Lateral  fasciole  passing  at  a  considerable  distance 
under  the  anal  system,  as  in  Agassizia  and  Schizaster ;  tubercles  arranged 
upon  the  upper  surface  diagonally.  Actinal  plastron  elongated,  pentagonal, 
covered  by  larger  tubercles,  with  ill-defined  scrobicular  circle  carrying  spathi- 
form  spines;  only  two  posterior  genital  openings.  Anterior  groove  extending 
to  actinostome. 

Gray  has  subdivided  Schizaster  into  three  genera,  following  the  three 
types  of  the  Catalogue  Raisonne ;  he  has,  however,  retained  for  S. 
atropos  the  name  of  Schizaster,  and  separated  the  closely  allied  species  S. 
canaliferus  and  S.  gibberulus,  placing  them  respectively  in  the  genera 
Brisaster  and  Nina.  The  subdivisions  of  Michelin  made  at  the  same  time, 
more  in  accordance  with  the  affinities  of  the  species,  are  retained  here.  To 
distinguish  this  genus  fix)m  the  same  generic  name  previously  used  by  Leach 
and  Huebner,  I  have  changed  the  name  to  Moira :  — 

Moirm  atropos 

!  SpcUangus  atropos  Lamk.  1816.     An.  8.  V. 

I  Moira  airopoB  A.  Aqass.  1872.    Bey.  Ech.  Pt  L 

PI  XXI n. 

Outline  from  above  elliptical  {PI  XXIII.  f.  7,  5) ;  when  denuded  of 
spines,  slightly  angular  near  junction  of  interambulacral  plates.  The  plates 
of  test  are  all  somewhat  conical  {PI  XIII.  f.  6),  resembling  shield  plates  of 
turtles  rising  slightly  towards  one  aide  and  tapering  towards  the  edge; 
from  their  highest  point  the  tubercles  radiate  irregularly  towards  the  edge. 
The  angular  outline  increases  greatly  with  age,  and  in  older  specimens  this  fea- 
ture becomes  quite  prominent,  while  in  younger  specimens  the  tendency  is  to  be 
more  and  more  ovoid.  Part  of  the  posterior  edge  of  the  apical  part  of  the 
anterior  ambulacra  projects  over  the  anterior  edge,  completely  closing  the 
upper  portion  of  the  anterior  lateral  ambulacra  {PI  XXII I.  f.  6).  It  then  re- 
cedes again,  and  the  ambulacral  groove  thus  appears  to  commence  at  a  dis- 
tance from  the  apex  and  make  a  marked  angle  with  the  longitudinal  axis. 
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The  odd  anterior  ambalacrum  is  divided,  by  the  closing  up  of  the  slightly 
sunken  edge  of  the  abactinal  part  of  the  edge  of  the  anterior  groove,  into  two 
connected  cavities.  When  seen  from  above,  the  projecting  lips  form  two 
triangular  spaces  {PL  XXIII.  f.  £),  closely  covered  by  small  tubercles,  to 
the  anterior  edge  of  which  the  peripetalous  fascicle  extends,  and  then  passes 
on  to  the  edge  of  the  lateral'  ambulacra.  The  anterior  lateral  ambulacra 
are  much  longer  than  the  posterior.  The  vertex  is  situated  slightly  behind 
the  apical  system;  the  posterior  extremity  is  truncated  vertically,  making  a 
sharp  angle  with  the  actinal  plastron,  which  has,  immediately  below  the  sub- 
anal  fasciole,  a  small,  fully  developed  keel  (PL  XXIII.  f.  4).  The  anal  sys- 
tem is  flush  with  the  test,  small,  elliptical,  edged  by  eight  large  plates  sur- 
rounding the  smaller  interior' ones.  The  lateral  fasciole  is  narrow,  becoming 
slightly  broader  under  the  anal  system ;  the  part  of  fasciole  adjoining  the 
deep  groove  is  broad ; .  the  connecting  parts  between  the  petals  are  narrow. 
Seen  in  profile,  the  anterior  edge  is  gradually  rounded  from  the  vertex  to  the 
ambitus,  the  same  curve  of  the  test  extending  to  the  mouth  {PL  XXIII.  f.  2). 

Fragments  of  this  species  were  dredged  from  a  depth  of  80  fathoniB. 
Girard  has  attempted  to  separate  specimens  from  Texas,  of  slightly  more 
elongate  outline,  as  a  distinct  species.  The  color  of  M.  atropos  when  alive 
is  yellowish.  The  spines,  where  more  thickly  clustered,  are  brownish  ;  they 
are  short  except  where  they  cover  the  sunken  ambulacra,  which  are  entirely 
hidden  by  the  longer  spines  meeting  from  both  sides.  On  the  lower  surface,  the 
interambulacral  plastron  is  covered  by  long  spines,  which,  as  they  wear  out 
at  the  extremity,  become  spatula-shaped.  On  the  side  of  the  ambitus,  and 
on  the  upper  lateral  part  of  the  posterior  ambulacra,  the  spines  attain  a 
greater  length,  especially  towards  the  mouth,  where  they  are  most  closely 
crowded  together. 


Littond  to  80  fkthoiu. 
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DISTRIBUTION. 


The  accompanying  table  (pp.  368  and  369)  shows  at  a  glance  the  princi- 
pal features  of  distribution  of  the  different  zones  of  depth.  We  can  dis- 
tinguish a  strictly  littoral  fauna,  extending  from  tide-mark  to  generally  less 
than  10  fathoms,  though  a  few  of  the  species  characteristic  of  this  zone 
extend  to  a  depth  of  34  and  40  fathoms.    This  faima  consists  of 

Diadema  setoBum.  Cljrpeaster  subdepressus. 

Echinometra  subangalaris.  Mellita  testudinata. 

Echioometra  yiridis.  Enoope  Michelioi. 

Toxopneustes  variegatua.  Encope  emarginata. 

Hipponoe  esculenta.  EchinonSos  semilanaris. 

EchiDanthus  rosaceus.  Brissus  aoicolor. 

• 

A  second  set  of  species,  less  numerous,  extends  from  the  shore  to  a  much 
greater  depth,  —  from  80  to  about  120  fathoms.    They  are 

Cidaris  tribuloides.  Metalia  pectoralis. 

Arbacia  puoctulata.  Moira  atropoa. 

Meoma  ventrioosa. 

At  a  depth  of  from  30  to  40  fathoms  commences  a  third  set  of  species, 
the  majority  ranging  to  about  160  fathoms,  though  two  species  range  to 
270  fathoms  (marked  *),  and  a  few  species  commence  at  a  greater  depth, 
80  to  90  fathoms.    These  species  are 

*  Dorocidaris  papiData.  Brissopsis  lyrifera. 
Echinus  gracilis.  Agassizia  ezcentrica. 
Temnechinas  macolatas.  Echinocardium  flavescens. 

*  TrigODOcidaris  albida.  Echioocardinm  peDoatifidunu 
Bhjmchopygos  caribaearam.  Echinocardium  cordatom. 
Ediiiiolampas  depressa.  Schizaster  fragilis. 
Naalampas  rostellala. 
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At  a  depth  of  about  140  fathoms,  extending  to  over  310  fathoms,  are 
found  most  intereBting  species :  — 

Hemipedina  cubensia.  Echinns  norvegicos. 

Fodocidaris  Eculpta. 

While  near  the  lowest  depth  reached  by  the  above  species  we  strike 
upon  a  peculiar  fauna  recalling  types  of  the  cretaceous  period,  extending 
from  315  fathoms  to  the  greatest  depth  attained  in  the  straite  between 
Florida  and  Cuba.    These  are 

Salenia  Tarispina.  Homolampaa  fragilis. 

Pourtalesia  miranda. 

Two  species  —  Echinocyamus  pusillus  and  Mellita  sexforis — have  the 
greatest  bathymetrical  range,  extending  from  the  shore,  the  one  to  270 
fathoms  and  the  other  to  325  fathoms.  I  would  state,  however,  that  it  is 
only  the  young  which  have  this  great  range ;  the  adult  specimens  are 
limited  to  a  quite  shallow  zone,  —  about  40  fathoms.  In  the  young  of  our 
common  northern  Cuvieria  the  reverse  takes  place,  the  young  being  quite 
common  at  low-water  mark,  while  young  Echinarachnius  and  S.  Dr6bachien- 
sis  are  found  at  a  much  greater  depth  than  the  adult 

I  have  given  the  greatest  depth  of  living  young,  as  the  dead  tests  may 
have  been  dropped  by  fishes  or  carried  by  currents.  The  character  of  the 
Echinian  fauna,  on  the  three  belts  developed  by  the  soundings  of  Mr.  Four- 
talSs,  are  tolerably  well  defined ;  the  first  zone  being  littoral,  and  extending 
to  90  fathoms,  is  characterized  by  species,  the  majority  of  which  do  not 
range  beyond  40  fathoms,  with  a  few  species  ranging  somewhat  beyond,  to 
about  120  fathoms. 

The  second  zone  (from  90  to  250  fathoms)  is  characterized  by  species  ex-^ 
tending-into  the  first  somewhat,  and  attaining  a  range  of  about  270  fathoms, 
with  an  admixture  of  a  few  species  extending  from  140  to  310  fathoms. 

The  third  zone  contains  the  typical  deep-sea  species  of  Florida,  extending 
from  315  to  500  fathoms. 

Although  we  have  not  a  sufficient  number  of  soundings  to  establish  homo- 
geneous zones  of  geographical  and  bathymetrical  range,  an  analysis  of  the 
above  grouping  of  species  sliows  iiw  i^oraethiny  iinjilop;ous  to  the  distribution 
of  animal  and  vegetable  life  in  latitude  and  height;  the  oceanic  distribution 
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being  of  course  an  identity  for  northern  latitudes  and  southern  depth,  or  a 
representation  by  species  closely  allied. 

Fpr  instance,  we  find  littoral,  as  far  north  as  North  Carolina,  Moira 
atropos  and  Echinocardium  cordatum;  Arbacia  punctulata,  as  far  north  as 
the  southern  part  of  Cape  Cod,  species  which  in  Florida  have  a  range  in 
depth  to  125  fathoms.  Of  their  bathymetrical  range  farther  north  we 
know  nothing. 

The  following  North  European  species,  Dorocidaris  papillata,  Schizaster 
fragilis.  Echinus  norvegicus,  Echinocardium  flavescens,  E.  cordatum,  Echino- 
cyamus  pusillus,  Brissopsis  lyrifera,  Asthenosoma  hystrix,  are  found  in 
Florida.  These  same  species,  with  the  addition  of  Brissus  unicolor,  Echino- 
cardium pennatifidum,  Diadema  setosum,  and  Arbacia  punctulata,  are  again 
the  representatives  of  a  Mediterranean  fauna  strikingly  similar,  consisting 
of  Schizaster  canaliferus,  Echinus  melo,  Echinocardium  mediterraneum, 
Centrostephanus  longispinus,  Arbacia  pustulosa.  The  specific  representation 
on  both  sides  of  the  Isthmus  of  Panama  is  becoming  every  day,  as  far  as 
Echinoderms  are  concerned,  more  strikingly  identical.  Since  the  list  given 
by  Mr.  yerrill,  several  species  have  come  to  light,  and  the  following  com- 
parative list  (p.  372)  of  species  on  both  sides  of  the  Isthmus,  extending 
from  Peru  to  the  Gulf  of  California  on  the  Pacific,  and  including  on  the 
eastern  side  the  Gulf  of  Mexico,  Florida,  the  northern  coast  of  South 
America,  the  West  Indies,  and  the  Bahamas,  may  not  be  out  of  place.  (I 
have  examined  all  the  species  there  named.)  As  this  list  will  undoubtedly 
be  greatly  increased  by  additional  dredging  from  the  Hassler  Expedition, 
it  is  given  as  published  in  the  Preliminary  Report,  and  no  attempt  has  been 
made  to  re-examine  the  question  of  the  specific  identity  of  any  of  the 
Echini  on  the  Atlantic  and  Pacific  sides  of  the  Isthmus  of  Panama. 

With  the  exception  of  three  Panama  species,  all  the  West  Coast  species 
have  representatives  on  the  Eastern  Coast.  The  Eastern  species  which  have 
not  as  yet  been  found  represented  on  the  West  Coast  are  the  deep-water 
species  of  Mr.  Pourtal6s's  collection,  and,  what  is  very  peculiar,  three  species, 
Echinoneus  semilimaris,  Echinocardium  cordatum,  and  Echinolampas,  belong- 
ing to  genera  which  have  a  most  extensive  range. 

The  relation  of  the  Caribbean  faima  to  the  existing  geographical  distri- 
butMm  of  Echini  is  shown  by  the  accompanying  faunal  table,  page  373,  and 
A»msgeo{  PaitLPlatet  A- Q. 
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Eastebn  Sidk. 
(Trt)pieai  Atiajttie.') 

Cidarit  inbulMti  fii- 
Dorooldarla  papillala  A.  Aoab0> 
Saltnia  varispina  A.  AoASS. 


Diadema  m 


nGRAT. 


AMenoioma  hyslrix  A.  AoASB. 
Hemiptdtna  evbetwia  A.  AoAes. 
AxbatOm  punetulala  Gray. 
FodooldaTiB  Bonlpta  A.  Aqass. 
Codapleurus  Soridanos  A.  Aoass. 
Echinomtlra  ttibang^darU  Debhi- 
Eehinometra  vlildla  A.  AoABS. 

Eehinut  graoUlB  A.  Aoabs. 
Eckinm  norvegioaa  D.  &  K. 
Temneehinua  macalalia  A.  AoABS. 
Trlconooldaila  Mlblda  A.  AoAsa. 
Tozopneuitet  variegaltu  A.  AoASa. 

Hippoaoi  eteiJenta  A.  Aoasb. 
Echinattthia  rotaceui  Gbat. 
Clgpttater  tabdeprasas  AoAse. 
Eeliinoeyamvt  pmiilui  Gray. 
M«Ulta  tMtndlnftta  Kl. 
MtUUa  Kxfont  A.  Aoabs. 


Encape  BnabaUnl  Aoass. 
Encope  emarginala  Aoabs. 
Eehinonetu  xmilwiarii  hxu, 
Echinolampm  dapreua  Gray. 
Rhyneh^ygut  earibaeantm  LiJTK. 
JVeolampaB  rOBtellata  A.  AOASS. 

FoOTtalesla  mtram^n  A.  AgASS. 

HomoUmpu  Jragilu  A.  AoASS. 

BiImus  nnloolor  Kl. 
Meoma  ventricoia  Lutk. 
MeitAia  peetoralit  A.  Aoabs. 
Bntsoptit  Itpifera  Aoabs. 
Agauvda  azoentrloa  A.  Aoass. 
Eekinocardimn  Jiaeftceni  A.  Aoabs. 
Echinocardium  pennaUfidnin  NOEX. 
Echinocardium  eordalum  Gkay. 
Sehiauler  JragUii  Agasb. 
Moira  atropot  A.  Aoabs. 


Wbstern  Sidb. 
(Panamtc). 
Cidarit  Thoaanll  Val. 

Z>iadeT7ia  maxlouiiisi  A.  AoabO. 
Attropyga  puliiinaUt  Aoabs. 

Artwola  tteUata  Gkay. 

Echiaomtlra  Van  Bnmtl  A.  Aoabb. 
Strongyloeentrotia  mextconut  A.  Aoabs. 


Toxopneuttet  ttmituherculalui  A.  AoAS(>. 
Toxopii«tuteB  pileoliu  AoASS. 
Hipponoi  deprasa  A.  AoASS. 
Echinanihus  testadluatlaa  Gray. 
Ctt/peculer  rotundtu  A.  Aoabs. 

MtUUa  lonsiOsia  Mich. 
Melliia  paolfioa  Verrill. 
MdlUa  Sloket'd  A.  Aoabs. 
Encope  oallfoniloa  Verrii.l. 
Enoops  grandis  Aoabs. 
Encope  mloropora  Aoasb. 


Signehopygiu  paetficu*  A.  AOAes. 


Looenia  oordlformls  LiJTK. 
Briuiu  obMUB  Vebrill. 
Meoma  grandia  Gray. 
MtUdia  tnaimlom  A  AoASB. 
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We  have  in  Temnechinus  maculatus  and  Trigonocidaris  albida  representa- 
tives of  the  Temnopleuridae,  thus  far  limited  almost  entirely  to  the  Indian 
and  China  Seas.  The  littoral  species  having  the  most  limited  bathymetrical 
range  are  those  which  have  the  widest  geographical  distribution.  They  are 
Diadema  setosiun,  Cidaris  tribuloides,  Clypeaster  subdepressus,  Echinometra 
subangularis,  Toxopneustes  variegatus,  MeUita  testudinata,  Encope  emargi- 
nata.  Some  of  these  species  extend  from  the  southern  part  of  Brazil  to  the 
Bermudas.  They  all  belong  to  genera  having  representatives  in  the  great 
tropical  belt  surrounding  the  globe,  formed  by  the  Indo-Pacific,  Lusitanian, 
West  African,  Tropical  Atlantic,  and  Panamic  districts, — such  as  Cidaris, 
Diadema,  Echinometra,  Hipponoe,  Clypeaster,  Echinanthus,  Echinolampae^ 
Echinoneus,  Brissus, — the  species  of  which  have  a  great  geographical  range, 
and  are  represented  by  the  following  species :  Cidaris  metularia,  Hipponoe 
variegata,  Echinometra  lucimter,  Diadema  setosum,  Clypeaster  humilis,  Echi- 
nolampas  oviformis,  Echinoneus  cyclostomus,  Brissus  carinatus ;  all  of  which 
have  an  immense  geographical  distribution. 

The  precise  range  of  the  different  species  of  the  East  Coast  will  be  found 
in  Part  L,  in  the  Synonymy  and  in  the  General  Lists  of  the  Geographical 
Distribution. 
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Suborder   DESMOSTICHA,    Haeckel. 

Family  CIDARIDAE^  Mull. 
Sabfamily  OONIOCIDARIDAE,  Hakckel. 

CidariB  Kleik.  Doroddaris  A.  Agass. 

Cidaris  tnbuloides  Bl.,  253.  Dorooidaria  papiUata  A.  Aoabs.,  254. 

Sabfamily  SALBNIDAE,  AoASS. 

^  Salania  Grat. 

Salerda  varispina  A.  A0A88.,  261. 

Family  ARBACIADAB,  Gray. 
Arbacia  Gray.  Pododdaris  A.  Aoass. 

AxhsLtU  punctukUa  Gray,  268.  Podooidaria  aoulpta  A.  A0A88.,  269. 

Coelopleiinis  Aoa8s. 

Coelopleunu  floridaniia  A.  Agass.,  267. 

Family  DTABTIMATIDAfi  Pet. 
AathenoBoma  Grube.  Diadema  Schyny. 

Agthenosoma  hystrix  A.  Aga88.,  272.  Diadema  setomm  Gray,  274* 

Family  ECHINOMETRADAB,  Gray. 
StrcmgylocentrotiiB  Br.  Echinometra  Bond.  (Breyn.). 

StrongylocerUrotus  Drifbachiensis  A.  AGA88.y  277.        Echinometra  subangtUaris  Desml.,  288. 

Echinometra  viridia  A.  AoA88.y  284. 


FamOy 
Sabfamily  TBBffNOPLBURZDAE,  De8. 

TemnechiniiB  Forbes.  TrigonocidariB  A.  Aga88. 

Temnechinus  maciUatus  A  Aga88.,  286.  Trigonooidaria  albida  A  Aga88.,  289. 

Sab&mily  TRIPmUHIWIDATI,  A.  Aga88. 

Etemipedina  Wright.  Toxopneostea  Agass. 

Hemipedina  cubensis  A  AGA88.9  29i.  Toxopneustes  variegatw  A  Aga88.,  298. 

Echiniia  Rond.  (Linn.).  Hipponoa  Gray. 

Echinus  graoilia  A.  AGA88.,  298.  Hipponoi  esculenta  A  Aga88.,  801. 

Echintu  nonregloiia  D.  o.  K.,  296. 

Suborder    CLYPEASTRIDAE,    Agass. 

Family  EUCLYPEASTRIDAE^  Haeckel. 
Subfamily  FIBUZiARINA,  Gray. 

Sddnooyamiia  Van  Phrl. 

Eckmaeyamm  pusUlui  Gray,  804. 


> 
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Subfamily  BCHINANTHIDAZS,  A.  Agabs. 

Clypeaster  Lamk.  EchinanthuB  Bretn. 

Clypeaster  tubdepressus  AoASS.,  306.  EchinarUhus  rosaceus  Gbat,  811. 


Family  SCUTELLIDAE;  Aoass. 

EchinarachniiiB  Leske.  Encope  Agass. 

Echinarachnius  parma  Gbat,  816.  Encope  emarginata  Agasb.,  825. 

Mellita  Klein.  Encope  Miohelini  Agass.,  329. 
Mellita  sex/oris  A.  Agass.,  820. 
Mellita  teatadinata  Kl.,  822. 


Suborder    PETALOSTICHA,    Haeckel. 

Family  CASSIDTJLIDAE^  Agass. 
Subfamily  BCHINOXnDAE,  Agass. 

EchinoneuB  Van  Phel.,  332. 

Echinonius  semilunaris  Lamk.,  883. 
Sub&mily  NUCLEOIiIDAE,  Agass. 

Echinolampas  Gray.  Rhsmchopygns  D*Orbig. 

Echinolampas  depressa  Grat,  885.  Rhynchopygus  caribaearum  hiJTK^  84S. 

Neolampas  A.  Agass. 

Keolampaa  roatellata  A.  Agass.,  340. 

FamUy  SPATANGIDAE^  Agass. 
SubfamUy  ANANCHTTIDAE,  Alb.  Grab. 

Ponrtalesia  A.  Agass.  Homolampas  A.  Agass. 

Pourtaleaia  miranda  A.  Agass.,  845.  Homolampaa  ^ra^u  A.  Agass^  848. 

Subfamily  SPATANGINA,   Gray. 

Echinocardiun  Gray. 

Echinocardium  cordatum  Gray,  849. 
Echinocardium  flavescens  A.  Agass.,  851. 
Echinocardium,  pannatifiduxn  Norm.,  851. 

Sab&mily  BRI88INA,  Gray. 

Val.  Metalia  Gray. 

Agassizia  excentrica  A.  Agass.,  858.  Metalia  pectoraUs  A.  Agass.,  861. 

Agass.  Schizaater  Agass. 

Brissopsis  lyrifera  Agass.,  854.  Schizaster  fragiUs  Agass.,  868. 

Klein.  Moira  A.  Agass. 

Briaana  unioolor  Klein,  857.  BCoira  aJtropos  A.  Agass.,  865. 

Bieoma  Gray. 

Meama  ventricosa  Lutk.,  858. 


INDEX 


OF   THE   ECHINI   OF   THE   EASTERN    COAST   OF   THE   UNITED   STATES, 

DESCRIBED  IN  PART  H  * 


AOASSIZIA,  353. 

Agassizia  exoentrioa,  353,  Pis.  XL,  XIV, 

ANANCH7TIDAE,  344. 

Arbacia,  263. 

Arbada  punctnlata,  263,  Pis.  II,  ^  V, 

ARBACTAT)ATS,  263. 

ASTHENOSOMA,  272. 

AathenoBoma  hystrix,  229,  PI,  11^, 

BRI88INA,  353. 

Bribsopsis,  354. 

BxissopBis  lyrifera,  354,  Pis,  XIX,  y  XXI, 

Brissus,  356. 

BrlMraa  tmicolor,  357,  PL  XI I , 

CASSIDULIDAIS,  332. 
CIDARIDAE;  251. 

CiDARIS,  251. 

Cidaris  tribnloldea,  253,  Pis,  /<'.,  77. ,  //«. 

ClTPE ASTER,  316. 


ZSohinometra  viridia  284,  PL  X; 
ECHIM  OMETR AD AE,  276. 

ECHINONBUS,  332. 

ZSohinonens  semilimarls,  333,  PL  XIV, 

ECHINONIDAB,  332. 

Echinus,  293. 

Eohinns  sracilis,  293,  Pis,  VI",  VII, 

XSohixHZB  norvegiciia,  296,  PL  VI; 

Encope,  324. 

Enoope  emarginata,  325,  Pis,  XII, ,  XI IK,  XI I^, 

Enoope  Biiohelini,  829,  Pis,  XII^.,  XII^,,  XII^. 

,  304. 
304. 

aONIOCIDARIDAB,  251. 

Hemipedina,  291. 

Hemipedina  oubenBia,  291,  PL  III, 

HippoNog,  291. 

mppono<$  esonlenta,  291,  P^.  F/«.,  VIII, 


dypeaster  subdepressua,  316,  Pis,  XP*.,  XI^,,  Homolampas,  347. 


Homolampas  fragiliji,  848,  PL  XVII, 

Mellita,  319. 

MelUta  sezforia,  320,  Pis.  XL,  XI; 

MeUita  testudinata,  322,  Pis,  XL,  XII:,  XII<^, 

Meoma,  358. 

Meoma  ventrioosa,  358,  Pis.  XX.,  XXII, 

Metalia,  360. 

Metalia  peotoralis,  861,  PL  XXL 
MoiRA,  365. 


XI I^.,  XIII. 
CLYPEASTRIDAE,  304. 
coelopleurus,  267. 
CoelopleuniB  floridaniia,  267,  PL  IP, 
DESMOSTICHA,  251. 
Diadem  A,  274. 

Diadema  setosiun,  274,  Pis,  11",,  IV,,  VI'. 
DIADEMATIDAB,  272. 

DOROCIDARIS,  254. 

Dorooidaris  papillata,  254,  Pis,  L,  I^,,  II;,  II".  Moira  atropoa,  865,  PL  XXIIL 

ECHINAirrHIDAB,  806.  Nkolampas,  340. 

EcRTNANTHUS,  310.  Noolampas  rostellata,  340,  PL  XVIL 
Echinanthns  rosaoens  811,  Pis,  XP,,  XI^,,  Xlf.,  NUCLEGLIDAB,  335. 

XIII.  PETALOSTICHA,  381. 

ECHINARACHNIUS,  315.  PODOCIDARIS,  269. 

BohinaraclmiuB  parma,  316,  Pis,  XI^,,XI;,  XIL  Podooldaria  sonlpta,  269,  PL  IV, 

ECHINIDAB,  285.  POURTALESIA,  844. 

EcHiNOCARDiUM,  849.  Poiirtalesia  miranda,  345,  PL  XVIII, 

Bohinocardinm  oordatuni,  849,  Pis,  XIX,,  XX,  Rhtnchoptous,  842. 

Eohinooardinm  flavesoens,  851,  PL  XX,  Rhynohopygus  oazlbaaamm,  348,  PL  XV. 

Bohinooardinm  pennalifldnin,  851,  PL  XX.  Salenia,  258. 

EcHiNOCTAMus,  304.  BalenU  ▼arlspiiia,  261,  PL  III, 

BohiiiooyamizB  pnsilliia,  804,  Pis.  XI*.,  XIII.  SAIiENIDAE,  258. 

ECHINOLAMPAS,  835.  SCHIZASTER,  353. 

Bohlnolampas  depraaaa,  835,  PL  XVI.  Sohisaater  fragllia,  853,  PL  XXL 

Echinometra,  282.  SClTTBLZalDAB,  815. 

Bohinomotra  sabangiilarla  288,  PL  X;  SPATANGIDAE^  844. 


*  Tlie  SjnoDTiiuc  Index,  Pari  L,  win  giye  the  references  of  the  Sjnonymes  to  the  names  adopted  here. 
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BPATANaiNA,  849.  TEMNOPLBTJRIDAB,  285. 

Strongylocentrotus,  276.  T0XOPNEU8TK8,  297. 

Strongylocentrotus   Dr&bachleasii,  277,  P/jf.  ToxopneuBtes  ▼azlegatas,  298,  P^./i.,  7 F'.iF//. 

/K«.,  /X,  X,  Trioonocidaris,  298. 

Temnechiiius,  285.  Trigonoddaria  alblda,  289,  PL  IV. 

Tenmechiniui  maculatas,  286,  PL  VIIL  TRXPLBCUUIXDAE,  291. 
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PLATE    I. 
Dorocidazis  papillata. 

1 .  Seen  from  abactinal  side,  with  smooth  spines. 

2.  Somewhat  larger  specimen,  denuded  to  show  abactinal  system. 

3.  Same  from  the  actinal  side. 

4.  Same  in  profile. 

5.  Profile  of  specimen  with  serrated  spines. 

(^AUJigs.  nalwral  size.) 


PLATE    T\ 

DorocidariB  papillata. 

Mediterranean.     Nat  size. 
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PLATE    I^. 

Cidaris  txibuloidea. 

Cape  Verde  Islands.    Nat  size. 


PLATE    II. 
Cidaris  tribuloides,/.  1-S. 

1.  Seen  in  profile. 

2.  Seen  from  the  actinal  side. 
8.   Seen  from  the  abactinal  pole. 

Arbaoia  ptmotulata,/  4. 

4.  Seen  from  abactinal  pole. 

Tozopneastea  variegatns,/.  5, 6. 

5.  Seen  from  above. 

6.  Seen  in  profile. 

(All  Jigs,  natural  size.) 


PLATE    II-. 


DorooidarlB  papillata,/.  1-lS. 

1.  Single  jaw  (pyramid)  seen  from  outside  of  lantern.  8.   Upper  part  of  pyramid  in  profile. 

2.  Same  in  profile,  showing  striation  of  lateral  face.  9.   Brace  from  inside. 

3.  Base  of  pyramid  (inside  of  lateral  face)  in  profile.  10.       "        *'     above. 

4.  **    **        "        from  interior  of  jaw.  9'.    Compass. 

5.  pyramid  seen  from  above.  11.   Tooth  seen  from  outside. 

6.  Part  of  upper  end  of  pyramid  side  plate  (exterior.)  12.       **        *•        "    within. 

7.  **    «      "        44    u        «*  "      »«     (interior.)  13.       "         «  in  profile. 

Arbacia  puBtnlosa,  f.  15-SS. 

15.  Single  jaw  (pyramid)  seen  from  outside.  24.  Part  of  tooth  from  without. 

16.  Same  from  within.  25.  Tooth  seen  from  without. 

17.  Same  m  profile.  26.       »*        »*        «     witliin. 

18.  "     *'       "      interior  of  lateral  face.  27.       **        "    in  profile. 

19.  P^Tamiil  from  above.  28.   Brace  from  above. 

20.  Upper  part  of  pyramid  in  profile.  29.       **        "'     below. 

21.  «        «    "        "        *'      "     side  plate  (exterior.)  30.       "    in  profile. 

22.  "        "    "        «        i«      u        44      44     (interior.)  31-33.  Difierent  views  of  compass. 

23.  Portion  of  lateral  face. 

Echinothriz  tnroanmi,  /.  3^  -  48, 

34.  Pyramid,  interior  of  lateral  face,  in  profile.  41.   Brace  seen  from  below. 

35.  **        seen  from  outside.  42,       **        **        "     above. 

36.  **  **     in  profile.  43-45.   Compass. 

37.  **  "    from  above.  46.   Single  tooth  in  profile. 

38.  Upper  part  of  pyramid.  47.        **         **      from  inside. 

39.  Interior  of  upper  part  of  pyramid.  48.        "        "        "    outside. 

40.  Brace  seen  in  profile. 

Hipponoe  variegata,/  4$ -61- 

49.  Single  pyramid  from  without.  56.   Brace  in  profile. 

50.  •*  "        in  profile.  57.    Compass. 

51.  **  "         «      44      interior  of  lateral  fi«».  58.   Single  tooth  from  outside. 

52.  Part  of  lateral  face.  59.        **        ♦*        "     inside. 

53.  Upper  part  of  pyramid  (exterior.)  60.        *•        *•     in  profile. 

54.  Pyramid  from  above.  61.   Brace  from  above. 

55.  Brace  from  below. 

(AU  Jigs,  of  jaws  (pyramids)  natural  size^  others  slightly  magnified.) 
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PLATE    II*. 

DorocidariB  papillata,/  1-6. 

1.  Abactinal  system,  magnified  LJA. 

2.  Actinal  membrane  and  part  of  adjoining  test  showing  continuation  of  the  ambolacral 

system  along  tlie  imbricated  membrane,  magnified  VJl. 

3.  Same  as  fig.  2,  seen  from  the  interior  of  test 

4.  Interior  view  of  abactinal  system  of  fig.  1. 

5.  Interior  profile  view  of  part  of  test,  to  show  auricles,  magnified  l^. 

Diadema  setOBoxn,/  6-10. 

6.  Abactinal  part  of  test,  showing  abactinal  system,  magnified  1^ 

7.  Same  seen  from  interior  of  test. 

8.  Actinal  part  of  test  adjoining  the  actinostome. 

9.  Same  as  fig.  8,  seen  from  interior  of  test. 
10.  Same  seen  in  profile,  to  show  auricles. 


PLATE    IP. 

Asthenosoma  hystriz,  f.  1-5- 

1.  Part  of  test  of  young,  from  actinal  side,  3.1""*  in  diam. 

2.  Same  from  abactinal  side. 

3.  Spine  of  the  same. 

4.  Spine  of  fragment  of  fig.  5«. 

5.  Transverse  section  of  same. 

5«.   Fragment  of  test  of  Asthenosoma  hystrix,  magnified  l^. 

Diadema  setosiim,  /.  ^  - 12* 

6.  Young  in  profile,  showing  anal  tube,  2.4*"*  in  diam. 

6".  Pointed  tentacles  of  adult  Diadema,  in  abactinal  part  of  poriferous  zone. 

Dorooidaris  papillata,/.  7-12. 

7.  Young,  partly  denuded,  firom  abactinal  side,  2.4"»*  in  diam. 

8.  Abactinal  system  of  same,  showing  mode  of  growth  of  coronal  plates. 

9.  Plates  of  buccal  membrane,  showing  continuation  of  the  poriferous  zone,  of  same. 

10.  Magnified  spine  of  buccal  membrane  of  same,  showing  mode  of  articulation. 

11.  Buccal  membrane,  nat.  size,  of  lai^r  specimen. 

12.  Edge  of  two  buccal  plates  of  large  specimen,  with  spines  and  pores  magnified. 

Cidaris  tribuloidea. /.  IS,  15"* 

1 3.  Young  specimen,  from  abactinal  side,  5.4""*  in  diam. 

13"*   Actinal  membrane  of  adult,  showing  continuation  of  poriferous  zone  and  tentacles 
from  the  edge  of  test  to  the  teeth. 

CoelopleuniB  florldanus,  f,  i4, 15. 

14.  Restored  spine  of  Coelopleurus,  nat.  size. 

15.  Transverse  section  of  same,  magnified. 
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PLATE    III. 

Hemipedlna  cnbeiiBia,  f.1-7. 

1.  Specimen,  meaBuring  12.7""*  in  diameter  from  above. 

2.  Same  from  below,  denuded. 

3.  Portion  of  test  of  same  specimen. 

4.  Portion  of  ambulacral  area,  showing  arrangement  of  pores. 

5.  Profile  outline  of  test,  nat  size. 

6.  Large  pcdicellaria,  fh>m  test. 

7.  Young  of  same. 

Salenla  ▼ariapina,  f.8-lJ^ 

8.  From  above,  \  nat.  size. 

9.  From  below,  test  denuded,  same  specimen. 

10.  Portion  of  ambulacral  and  interambulacral  part  of  the  test,  magnified. 

11.  Abactinal  system  and  part  of  test,  magnified. 

12.  Flat  spine  of  medium  interambulacral  area. 

13.  One  of  the  spines  of  the  abactinal  system. 

14.  Different  small  flat  spines  occupying  the  median  ambulacral  areas. 
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PLATE    IV. 

Trigonocidazis  albida,/  1-7. 

1.  Speomen  measoring  12.7"^  in  diam.  from  abore. 

2.  Same  measaring  12.7"^  in  diam.  from  actinal  side. 

S.  Part  of  test  of  same  specimen,  more  highly  magnified. 

4.  Spine  of  same  specimen. 

5.  One  of  the  pedieellarise  of  tesL 

€.  Toonger  specimen,  measaring  4.75"*-  in  diam.  from  abore. 

7.  Portion  of  test  of  same  specimen. 

PodocidaziB  aco^ita,/  S-U. 

8.  Specimen  measaring  1 1*^  in  diam.  fitm  above. 

9.  Another  specimen  of  aboot  same  aiae  from  actiBal  side. 

10.  The  same  in  profile. 

11.  Profileof  a  Terylaige  specimen,  naL  aae. 

12.  Portion  of  test  of  same  magnified. 

13.  Portioo  of  median  interambolacnl  area  of  same,  showing  the  taberdea,  scrobicnhir 

ciickss  of  pedicellaric 

14.  Abactina]  system  of  same. 

15.  Section  of  a  principal  spine  near  edge  of  test,  greatly  magnified. 

16.  One  of  the  pedioellariie. 
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PLATE    IV. 

Diadema  setosmn,  / 1, 

1.  Seen  in  profile. 

StrongylocentrotuB  Drobachiensis,  /. ;?,  5, 6, 

2.  Seen  from  abactinal  pole. 

3.  Same,  seen  in  profile. 

6.   Seen  from  actinal  side ;  nat.  size. 

Tozopneuates  variegatuB,  /  4j  ^* 

4.  Seen  from  abactinal  pole. 

5.  Seen  from  actinal  side. 

(^AU  Jigs,  I  natural  size,  except  Jig,  6.) 


II 


w 


■ 

^^^BSwSw^'^  " -ikA 

m 

^i^^^H 

i 

B^s^m  ^M 

M 

PLATE    V. 

Arbada  pnnotulata,  /.  1-~18, 

1.  Seen  in  profile,  somewhat  reduced,  with  the  tentacles  folly  expanded. 

2.  Same,  seen  from  above  (part  of  test). 

3.  (Somewhat  magnified)  profile  view  of  the  abactinal  part  of  the  test,  showing  the  pointed 

tentacles. 

4.  A  single  disk  bearing  tentacle,  one  of  the  ten  near  the  actinostome. 

5.  Cluster  of  gills. 

6,  7.  Pointed  tentacles,  from  the  flat  ride. 

8.  Pointed  tentacle,  from  the  narrow  ride. 

9.  Young,  measuring  2.11"**  in  diameter,  from  above. 

10.  Abactinal  system  and  part  of  test  of  specimen  of  nearly  the  same  size  as  in  fig.  9. 

1 1.  The  same  portion  of  test  of  a  specimen  very  slightly  older. 

12.  Spine  of  fig.  9,  magnified* 

13.  Spine  of  specimen  of  the  size  of  fig.  14. 

14.  Young  specimen,  measoring  4.2"^  in  diam.  from  above. 

15.  Actinal  view  of  same. 

16.  Young,  measuring  7.5"**  in  diam.,  first  appearance  of  pedicellarisB. 

17.  Spine  of  specimen  of  size  of  fig.  16. 

18.  Young,  measuring  10.5"^  in  diam.,  having  all  features  of  adult. 

Arbada  pnatuloaa,  /•  19^X1, 

19.  Yoong,  measuring  4.0«**  in  diam.  fitxn  above. 

20.  Yoong,  measuring  3.1"".  in  diam.  fitxn  above. 

21.  Young,  measuring  7.2""«  in  diam.  from  above. 


PLATE    VI. 

DIAGBAM   OF  TIIE   PORIFEROUS   ZONE   OF  THE   PRINCIPAL   GENERA   OF  DESMOSTICIIA. 

1.  Mespilia  globulua. 

2.  Phymosoma  orenulare. 

3.  PhymoBoma  orenulare  (abactinal  extremity). 

4.  Echinus  microtuberculatuB. 

5.  TeninopleuruB  toreumaticuB. 

6.  Salmacis  sulcata. 

7.  StrongylocentrotuB  purpuratus. 

8.  StrongylocentrotuB  depressus. 

9.  StrongylocentrotuB  Drobachiensis. 

10.  StrongylocentrotuB  franciscanus. 

10".  StrongylocentrotuB  franciscanus  (juv.). 

11.  Stomopneustes  variolaris. 

11°.  Stomopneustes  variolaris  (juv.). 

12.  Echinometra  lucunter. 

13.  Heterocentrotus  trigonariuB. 
'  14.  Parasalenia  gratiosa. 

15.  Diadema  setosum. 

16,  17.  Sphaerechinus  granularls. 

18.  Sphaerechinus  Australiae. 

19.  Sphaerechinus  pulcherrimus. 

20.  Echinostrephus  molare. 

21.  Cidaris  tribuloides. 

22.  Arbacia  punctulata. 

23.  Toxopneustes  variegatus. 

25«.  Holopneustes  purpurascens  (j^^^O- 

25.  Holopneustes  purpurascens. 

26.  Amblypneustes. 

27.  Amblypneustes. 

28.  Hipponoe  esculenta  (juv.). 

29.  Hipponoe  esculents. 

30.  Eveohinus  chloroticus. 
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PLATE    VI-. 

Hipponoe  eaoulenta,  f,  1-S. 

1.  Seen  from  aotinal  side,  }  nat  size. 

2.  Same  seen  from  abactinal  pole. 

3.  Young,  from  abactinal  pole,  nat  size. 

Eohinns  nonregioua,  /  ^ 

4.  Seen  from  abactinal  pole,  nat.  size  (from  Cape  Wrath). 

Diadema  setosum,  /.  5. 

5.  Seen  from  abactinal  pole,  }  nat.  size. 

Eohiniui  gracilis,  /  6. 
G.   Seen  in  profile,  }  nat  size. 
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PLATE    VII. 

XSohinns  gradllB, /.  i  -  ^«. 

1.  Abactinal  system  of  specimen,  measuring  lO.S***  in  diam.,  magnified. 

2.  Part  of  test  of  same  specimen  magnified,  showing  arrangement  of  pores,  and  formation 

of  secondary  and  miliary  tnbercles. 

3.  Abactinal  system  of  specimen,  measuring  43""*  in  diam.,  magnified. 

4.  Part  of  test  of  same,  magnified. 

5.  Abactinal  system  of  specimen  measuring  12.7""*  in  diam.,  magnified. 

6.  Abactinal  system  of  specimen  somewhat  larger  (2yA). 
6*.  Abactinal  system  of  large  specimen  ^. 

Toxopneostes  variegatus,/.  7-22, 

7.  Specimen  measuring  4.74""*  in  diam.  firom  actinal  pole,  magnified. 

8.  Magnified  part  of  test  of  same  specimen  as  fig.  7. 

9.  Same  (fig.  7)  seen  from  abactinal  side. 

10.  Specimen  measuring  6.2""*  in  diam.  from  abactinal  pole,  magnified. 

11.  Magnified  part  of  test  of  same  (fig.  10). 

12.  Spine  of  same,  magnified. 

13.  Actinal  side  of  same,  magnified. 

14.  Specimen  measuring  10.9""-  from  actinal  pole,  magnified. 

15.  Magnified  part  of  test  of  same  (fig.  14). 

16.  Same  specimen  (fig.  14)  firom  abactinal  side. 

17.  Abactinal  system  of  specimen,  finom  Florida  (9jA). 

18.  Abactinal  system  of  specimen  somewhat  older  ()). 

19.  Abactinal  system  of  larger  specimen  ({). 

20.  Buccal  membrane  of  same  (|). 

21.  Portion  of  test  of  specimen,  measoring  88""*  in  diam. 

22.  Portion  of  test  of  specimen,  measuring  57"^  in  diam. 
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PLATE    VIII. 

TemneohinuB  maculatus,  /.  i  -  i<^. 

1.  Specimen  from  abactiual  pole,  one  half  denuded,  12.7*^.  in  diam. 

2.  Same,  without  spines,  showing  actinal  cuts. 

3.  Abactinal  system  of  same  specimen,  showing  the  large  anal  plate. 

4.  Magnified  portion  of  test  of  same  specimen. 

5.  Spine  of  same,  magnified. 

6.  Pedicellaria  of  same,  magnified. 

7.  Outline  of  specimen  in  profile. 

8.  Specimen  somewhat  younger,  from  above,  measuring  7.2*"** 

9.  Same  firom  actinal  side. 

10.  Abactinal  system  of  same  specimen,  magnified. 

1 1.  Magnified  portion  of  test  of  same. 

12.  Magnified  spine  of  same. 

13.  Auricle  of  same  specimen. 

14.  Magnified  portion  of  test  of  fig.  15. 

15.  Young  specimen  from  actinal  side,  measuring  2.5""*  in  diam. 

16.  Young  specimen,  pentagonal,  fiat,  with  Cidaris-like  spines,  seen  fi!X)m  abactinal  side, 

measuring  0.8"^  in  diam. 

1 7.  Test  of  same  denuded  from  actinal  side. 

18.  Spine  of  specimen  somewhat  older. 

Echinus  microtubercalatus,/.  i^-^/. 

19.  Young  specimen,  measuring  5.1""*  in  diam.,  showing  size  of  actinostome. 

20.  Magnified  part  of  test  of  same. 

21.  Magnified  part  of  test  of  younger  specimen  (2.1"«*  in  diam.). 

Temnopleurua  Reynandi,  f,  SS-  25. 

22.  Part  of  test  of  specimen  measuring  18.6**"*  in  diam. 

23.  Anal  system  of  specimen  measuring  7.9""*  in  diam. 

24.  Part  of  test  of  specimen  of  fig.  23. 

24'.  Abactinal  system  of  specimen  of  fig.  22. 

Temnopleunxs  Hardwiokll,/  96, 

25.  Part  of  test  of%pecimen  measuring  7.9**.  in  diam. 

26.  Part  of  test  of  specimen  measuring  11"**  in  diam. 

27.  Abactinal  system  of  same  (11***  in  diam.). 

28.  Abactinal  system  of  specimen  measuring  7.9***  in  diam. 

Hipponoe  esculenta, /.  fS^. 

29.  Arrangement  of  part  of  poriferous  zone  of  young  specimen. 

Temneohinns  globoaiu,  /  SO. 
SO.  Part  of  test  of  specimen  measuring  18***  in  diam.  from  the  Crag. 
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PLATE    IX. 

Strongylooentrotiis  Drtfbachiensis. 

1.  Young  specimen  immediately  after  resorption  of  Pluteus,  greatly  magnified,  abacti- 

nal  side. 

2.  Specimen  somewhat  older,  denuded  (actinal  side). 

3.  Abactinal  view  of  young,  having  from  5  to  6  plates,  magnified  )• 

4.  Same  from  actinal  side. 

5.  Same,  magnified  portion  of  ambulacral  and  interambulacral  space. 

6.  Abactinal  system  of  young,  measuring  8.6""*  in  diam. 

7.  Same  specimen  firom  the  actinal  side. 

8.  Abactinal  view  (^specimen  measuring  5.4""*  in  diam. 

9.  Magnified  portion  of  test  of  same  specimen. 

10.  Actinal  view  of  same. 

1 1.  Abactinal  view  of  specimen  measuring  8.2"".  in  diam. 

12.  The  same  seen  firom  actinal  side. 
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PLATE    X. 

Strongylocentrotufl  Drbbachiensia. 

1.  Specimen,  nat.  size,  with  tentacles  fully  expanded  from  abactinal  side. 

2.  1.6""*  in  diam.  including  spines,  where  spines  have  assumed  the  shape  of  adult, 

with  pedicellaria  and  anal  plate. 
8.   Specimen  somewhat  younger,  having  only  five  tentacles,  from  actinal  side. 
4.   The  same  seen  from  abactinal  side. 
5,  6.  Expanded  tentacles  of  adult,  magnified. 
7,  8.   Pcdicellarise  of  the  abactinal  part  of  test 
9,  10.   Pedicellarise  round  the  actinostome. 
11-13.   PedicellariaB  of  abactinal  part  of  test  in  different  stages  of  growth. 
14,  15.   Pedicellaria;  of  abactinal  part  of  test,  seen  from  above. 
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PLATE    X-. 

Bchlnometra  viildls,/  I. 
1.   SeOD  from  abactinal  pole,  nat.  lue. 

Boliiaometra  sabuiKnlmils,/.  2-^ 

S.  Seen  from  abactiatl  pole,  nat.  neo. 

3.  Other  ipecimcD,  nat  siic,  with  mora  ilcDdor  ■{Hnon 

4.  Same  from  Kctinal  side. 


J 


Mellita  Bexforis,  /.  1-lt. 

1.  TouDg  M.  sexforis  of  a  Laganum  shape,  no  posterior  intenunbulacral  lunule  Men  from  above,  fi^'"'"- 

2.  Same  from  actinal  side,  deeply  concave,  showing  copunenccment  of  luDule. 

3.  Young,  showing  firtt  trace  of  posterior  iutcrambulacral  lunule,  from  above,  4.0™-  in  diam. 

4.  Same  from  actinal  side. 

5.  Rotulie  of  same  magnified. 

6.  Posterior  interambnlacral  luDule  of  specimen  measuring  5.3**.  in  diam.,  magnified. 

7.  Young  specimen,  measuring  I  5'*-  in  diam.,  from  above. 

e.   Same  from  actinal  side,  no  trace  as  yet  of  pita  forming  ambulacral  lunules. 

9.  Young  specimen,  measuring  tO.l"-  in  diam.,  from  above,  showiog  trace  of  the  ambulacral  lunules  all 
anequBlly  developed. 

10.  The  same  from  below,  showing  the  deep  pits,  unequal  in  size,  farming  the  rudimentary  lunules. 

11.  Young   specimen,  measuring   12.7~-  in  diam.,  with  all  the  ambulacral   lunulei   i.-omplelelj'  pierced 

through  and  well  formed. 

12.  Young  specimen,  measuring  SS»-  in  diam.,  having  all  the  the  principal  features  of  the  adult 

UeUita  toatudlnata,/  15 -Si. 

13.  Young,  with  scarcely  a  trace  of  notches  and  a  well-formed  pOCtcrioT  lunule ;  from  above,  nat  Nie. 
M.   Posterior  part  of  test  of  same  from  above,  magnified. 

Id.  Somewhat  older  specimen  than  fig.  IS. 

16.  Magnified  portion  of  test  of  same  fi^m  above. 

1 7.  Magnified  portion  of  test  of  same  from  below. 

18.  Young  specimen,  older  than  fig.  15,  with  a  trace  of  notches  commeDcement  of  ambulacral  lunules. 

19.  Young  specimen,  considerably  older,  with  deep  notches,  nat  size. 
SO.  Sotulte,  wilh  part  of  poriferous  zone,  of  fig.  16,  magnified. 

21.  Part  of  ambulacral  rosette  of  specimen  measuring  60™-  in  diam. 
S2.  Diagram  of  arrangement  of  pores  of  Mellita  testudinata. 
28.   Diagram  of  arrangement  of  pores  of  Echinanthus  rosaceua. 

Mellita  longlfiuK,/  ti-t7. 

24.  Young,  oat.  rice,  from  above;  ambulacral  notches  commencing  to  clow. 

35.  Part  of  test  of  same,  magnified. 

S8.  Young,  naL  size,  with  ambulacra!  notches  changed  to  lunules. 

27.  Part  of  teit  of  same,  magnified. 
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PLATE    X«. 

Echinometra  viridia,/.  i. 
1.   Seen  from  abactinal  pole,  nat  size. 

Echinometra  Bubangnlaris,/.  2-4, 

2.  Seen  from  abactinal  pole,  nat.  size. 

3.  Other  specimen,  nat.  size,  with  more  slender  spines. 

4.  Same  from  actinal  side. 
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PLATE    XI*. 


1.  Seen  fitm  above. 

2.  Seen  from  aetinai  ode. 

3.  Actinal  floor  remored,  tkcmbkg  petadoid  ambtdacrm  eoonecdng  with  the  main  cavity. 

4.  Ahactinal  past  of  test  remored  to  Aow  Deedk>4ike  piOan  of  the  actinal  floor. 

{AO  Jigi.  I  natural  size.) 
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PLATE    XI-. 

Clypeaster  hamiliB,  f.l-S* 

1.  The  five  jaws  seen  from  abactinal  side. 

2.  Same  seen  in  profile. 

S.  Same  seen  from  the  actinal  side. 

4.  One  of  the  jaws  in  profile. 

5.  One  of  the  jaws  seen  firom  the  centre  of  mouth. 

6.  One  of  the  jaws  seen  endwise. 

7.  Single  lateral  jaw  seen  from  the  actinal  side. 

8.  The  odd  jaw  seen  from  the  actinal  side. 

BchinodlBCtiB  aarittui,  /.  d  -  i^. 

9.  The  five  jaws  seen  from  the  abactinal  side. 

10.  Same  seen  from  the  actinal  side. 

11.  Single  jaw  seen  from  the  actinal  side. 

12.  Single  jaw  seen  in  profile. 

18.   Single  jaw  seen  from  the  abactinal  side. 

{All  Jigz,  natural  size,) 
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PLATE    XP. 

Cljpeaater  sabdepreflsos,  /  i,  t. 

1.  Seen  from  abactinal  side,  fpecimen  with  thick  edge,  }  nat.  size. 

2.  Seen  from  actinal  side,  specimen  with  thick  edge,  \  nat.  size. 

Bchinocyamiis  pfirfflna,  f,  S- 

3.  Seen  from  abore,  magnififd  three  diam. 

TScWnaTachnfaa  parma,  /.  ^  5. 

4.  From  actinal  side,  denuded,  nat  size. 

5.  Same  from  abactinal  ride,  nat.  size. 
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PLATE    XI/. 

Echinanthus  rosaceiis,  f,  1-18. 

1.  Toung  specimen,  from  abactinal  side,  with  spines,  nat  size. 

2.  Part  of  petaloid  ambulacrum  of  same  magnified,  showing  the  tentacles  provided  with  suckers. 

3.  Portion  of  edge  of  test  of  same,  showing  the  tentacles  passing  through  the  test  outside  of  the  regu- 

lar poriferous  zone. 

4.  Part  of  test  of  same,  denuded,  magnified. 

5.  Magnified  portion  of  petaloid  ambulacrum,  pores  conn(^cted  by  furrows. 

6.  First  kind  of  tridactyle  pcdicellaria,  with  shaA,  magnified. 

7.  Same  closely  contracted. 

8.  Terminal  part  of  jaw  of  pedicellaria. 

9.  Pedicellaria  closed,  seen  from  above,  magnified. 

10.  Second  kind  of  globular  pedicellaria  carried  upon  a  slender  shafl  and  long  contractile  stem,  miig- 

nified. 

11.  Younger  stage  of  same. 

12.  Young  fan-shaped  articulated  spine,  magnified  greatly. 

13.  Somewhat  younger  spine. 

14.  Spine  having  all  features  of  the  spines  of  large,  full-grown  specimens,  magnified. 

15.  Section  of  edge  of  a  specimen,  somewhat  older,  showing  commencement  of  the  double-chambered 

walls,  I  nat.  size. 

16.  Magnified  part  of  interambulacral  part  of  test  of  same,  showing  the  ambulacra!  pores  discovered 

by  MQller. 
J  7.   Portion  of  petaloid  ambulacrum  of  adult  specimen,  nat.  size. 

18.  Magnified  portion  of  same,  to  show  the  lobed  tentacles  of  the  petaloid  ambulacra. 

Spatangus  purpnreus,  /.  19-2S» 

19.  Magnified  abactinal  part  of  test  of  fig.  20. 

20.  Young  specimen,  from  abactinal  pole,  \  nat  size. 

21.  Same  from  actinal  side. 

22.  Same  seen  in  profile. 

AgaBBizia  ezcentrica,  /.  SS,  2^ 

23.  Same  from  abactinal  pole,  nat.  size. 

24.  Seen  in  profile,  nat.  size. 

Clypeaster  Bubdepressus,  /  S5. 

25.  Part  of  the  poriferous  zone  of  the  actinal  side  of  specimen  measuring  25.4""-  in  diam.,  magnified. 
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PLATE    XII. 

Echixiaraclmiiis  parmig  /  -^  - 1^' 

1.  Toung,  from  above,  magnified  ^,  elongated  Echinometra-like. 

2.  The  same  from  actinal  side. 

3.  The  same  in  profile. 

4.  Somewhat  older  than  preceding,  from  above,  {. 

5.  Older  than  fig.  4,  from  above,  \. 

6.  The  same  as  fig.  5,  from  below,  \, 

7.  Rotula  of  specimen  of  fig.  4,  magnified. 

8.  Rotula  of  specimen  of  fig.  6,  magnified. 

9.  Older  specimen,  first  trace  of  conjugation  of  pores,  firom  above,  \, 

10.  Still  older  than  preceding,  ambulacra  petaloid,  from  above,  9ja. 

1 1.  Anal  plate  of  anal  system,  fig.  9. 

12'.  Anal  plates  covering  anal  system,  fig.  10. 

12.  Anal  plates  of  specimen  measuring  11.5^*  in  diam. 

IS.  Young  Echinarachnius  15.1"*"*  in  diam.,  having  all  main  features  of  adult. 

Encope  emarginata,  /.  14  -  ^5. 

14.  Young  from  above,  in  Moulinsia  stage,  ^, 

15.  Young  from  below,  in  Moulinsia  stage,  l^,  showing  first  trace  of  poeterior  lunula. 

16.  Abactinal  part  of  ambulacrum  of  fig.  14,  somewhat  more  magnified. 

1 7.  Young,  poeterior  lunule  seen  from  above,  nat.  size. 

18.  Part  of  fig.  17,  from  actinal  side,  somewhat  magnified. 

19.  Part  of  test  of  same,  from  above,  still  more  magnified. 

20.  Young  Encope,  from  above,  slight  indentations,  nat  size. 
•21.  Part  of  test  of  same,  from  actinal  side,  magnified. 

22.  Older  than  fig.  20,  deeper  indentations  and  larger  lunule,  nat.  size. 

23.  Posterior  lunule  and  anus  of  fig.  22. 

24.  Encope  older  than  fig.  22,  with  deeper  indentations. 

25.  Anus  and  posterior  lunule  of  fig.  24. 
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PLATE    XII«. 

Mellita  testudinata. 

1.  Artinal  floor  removed,  showing  interior  cavity. 

2.  Actinal  ramirieations  of  limestone  floor. 

3.  Abacjtiiial  raniifications  of*limo^^tone  floor. 

4.  Abactiiial  system  removed,  showing  actinal  interior  cavity. 

(All  figs,  nat,  size) 
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PLATE    XIV. 

MeUita  testadinata,  /.  i,  t. 

1.  Seen  from  abaetinal  side,  nat  size. 

2.  Seen  from  actinal  side,  nat.  size. 

Bnoope  liiohelini,  /  5, 4. 

3.  Seen  from  above,  }  nat.  size. 

4.  Seen  from  actinal  side,  to  show  the  ramifications  of  the  water  system,  j  nat.  size. 
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PLATE    Xllf 

Encope  emarginata,  f.  1-S. 

1.  Seen  from  above,  covered  with  spines,  §  nat.  size. 

2.  Seen  from  actinal  side,  denuded,  |  nat.  size. 

3.  Same  as  fig.  2,  from  abactinal  side,  {  nat.  size. 

Clypeaster  BubdepresBus,  /.  4. 

4.  Young  specimen,  nat.  size,  seen  from  above. 
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PLATE    XIII. 

Echinocyamus  pusillas,  f,  l-S, 

1.  Specimen  seen  from  above,  4.74""''  in  diam. 

2.  Magnified  portion  of  test  showing  pores  along  sntures,  same  specimen  as  fig.  1. 

3.  Magnified  portion  of  test,  showing  rosette  and  connection  with  sutural  jwres  of  same. 

4.  Same  specimen  from  actinal  side. 

5.  Anal  plates  of  same. 

6.  Older  specimen,  measuring  7.5"".  in  diam.,  showing  greater  development  of  rosette. 

7.  Section  of  specimen  measuring  6.3""*  in  diam. 

8.  Anal  plates  of  fig.  6. 

Eohinanthus  roaaceus,  /.  9, 

9.  Toung  Echinanthus  rosaceus,  from  above,  nat.  size. 

Clypeaater  aabdepreBBus,  /.  10-18. 

10.  Young  Clyp.  prostratus,  15.4"»'  in  diam.  from  above. 

1 1 .  Section  showing  interior  edge  of  specimen. 

12.  Magnified  portion  of  test  of  fig.  10. 

1 3.  Ambulacra]  petal  and  part  of  test  of  same. 

14.  Median  interambulacral  edge  of  test  of  specimen  measuring  21.7""*  in  diam. 

1 5.  Section  of  edge  of  same,  showing  trace  of  needle-like  pillars. 

1 6.  Specimen,  seen  from  abactinal  side,  nat.  size. 

1 7.  Dilferent  specimen,  sljowing  structure  of  edge  of  test,  nat.  size. 

18.  Same  from  actinal  side,  nat.  size.     The  bare  part  of  test,  near  the  ambulacra!  furrows,  is  not 

quite  distinctly  enough  marked  in  the  figure. 
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PLATE    XIV. 

Bohinoneus  BemlliinariB,/.  i-J. 

1.  Seen  from  above,  partly  with  spines  and  tentacles. 

2.  Fart  of  test,  with  spines,  tentacles,  and  {MMlicellariffi,  magnified. 

3.  Part  of  test  without  spines. 

4.  Actinostome  and  anal  system. 

5.  Anal  system,  showing  arrangement  of  plates  when  spines  are  removed. 

Bohinoneus  oyclostomus,  f  6-8. 

6.  Anal  and  actinal  systems,  showing  plates,  in  specimen  31.7"".  in  longltud.  diam. 

7.  Part  of  test  magnified. 

8.  Young  tubercles  in  specimen,  12.7'>"*  in  longitud.  diam. 

AgaBBizia  ezoentrioa,  f*0- 13. 

9.  Very  young,  measuring  6.2~"  in  diam.,  seen  from  above. 

1 0.  Same,  seen  from  actinal  side. 

1 1 .  Ambulacra!  rosette  of  same  specimen,  more  magnified. 

12.  Same  in  profile,  to  show  fascioles. 
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PLATE    XIV-. 

Spatangns  purpureas,  /.  1. 

1.  Abactinal  system,  and  part  of  ambulacral  system,  from  interior  of  test,  magnified  l^jA. 

EohinobriBBUs  recens,  f.  2-j^. 

2.  Seen  from  abactinal  pole,  denuded,  magnified  f . 

S.   Same,  from  interior  of  test.  ^ 

4.  Actinal  part  of  test,  seen  from  interior. 

Echinoneus  cycloBtomus, /.  ^-i^. 

5.  Seen  from  abactinal  pole,  magnified  2^. 

6.  Same  seen  from  actinal  side. 

7.  Same,  abactinal  part  of  test,  seen  from  interior. 

8.  Same,  actinal  part  of  test,  seen  from  interior. 

9.  Magnified  cluster  of  tubercles  of  abactinal  part  of  test. 
10.  Magnified  cluster  of  tubercles  of  actinal  part  of  test. 
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PLATE    XV. 

Rhynchopygus  caribaeamm,  7-4- 

1.  Section  showing  actinostoine  and  lower  port  of  test  from  interior,  i^^-  in  diam. 

#  2.  Same,  test  denuded,  froih  above,  i^^  in  dinm. 

3.  Same,  actinal  side,  showing  bare  pitted  median  band,  4^/>  in  diam. 

4.  Section  showing  abactinal  part  of  test  from  the  interior,  4^%  in  diam. 

ISchinolampaB  Hellei,  5-11, 

5.  Seen  from  alwve,  nat.  size. 

6.  Actinostome  of  same,  enlarged,  showing  bourreU?ts  and  phyllodes,  slightly  iucliiiod. 

7.  Anal  system  of  same,  enlarrrcd. 

8.  A(;tinostome  of  same,  somewhat  less  magnified  than  fig.  6. 

9.  Actinostome,  seen  from  interior  of  test,  enlarg(;rl. 

10.  Abactinal  system,  seen  from  int<'n()r  of  test,  enlarm'd. 

11.  Abactinal  system,  seen  from  above,  enlarged. 


PLATE    XVI. 

Eohinolampas  depressa. 

1.  Young  specimen,  seen  from  above,  4.0~''  in  diam. 

2.  Same,  from  the  actinal  side. 

3.  Same,  seen  in  profile. 

4.  Magnified  part  of  test  of  same. 

5.  Anal  plates  of  same. 

6.  Part  of  ambulacral  rosette  of  specimen  measuring  7.9*^*  in  diam.,  showing  commencement 

of  petiiloid  ambulacra. 

7.  Ambulacral  rosette  of  specimen  measuring  12.7***  in  diam.,  somewhat  more  petaloid  than 

previous  figure. 

8.  Young  specimen,  seen  from  above,  measuring  12.7""**  in  diam. 

9.  Same,  from  actinal  side. 

10.  Same,  seen  in  profile. 

11.  Magnified  part  of  test  of  same. 

12.  Still  more  magnified  part  of  test  of  same. 

13.  Part  of  test  of  same,  with  spines  and  suckers  fully  expanded. 

14.  Anal  plates  of  same. 

15.  Pedicellaria  of  same. 

IG.  Spine  of  same  from  the  interambulacral  area. 

1 7.  Young  Ecbinolampas  depressa,  nat  size,  from  above. 

18.  Same  from  actinal  side. 

19.  Profile  of  same. 

20.  Magnified  actinostomc,  showing  first  trace  of  bourrelets. 

21.  JVIagnified  part  of  ambulacral  rosette  of  same. 

22.  Magnified  part  of  petaloid  portion  of  poriferous  zone. 
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PLATE    XVII. 

Neolampas  rosteUata,  /  i  - 1^- 

1.  Specimen  measuring  14.7"**  in  long,  diam.,  seen  from  abactinal  side. 

2.  Specimen  measuring  14.7""'  in  long,  diam ,  seen  from  actiuHl  side. 
S.  Specimen  measuring  14.7***  in  long,  diam.,  seen  in  profile. 

4.  Showing  the  anal  system  and  tube,  further  magnified. 

5.  Showing  plates  composing  anal  system. 

6.  Part  of  Fig.  4  in  profile. 

7.  Part  of  test  to  show  tubercles. 

8.  Part  of  test  more  enlarged. 

9.  Enlarged  view  of  actinostome. 

10.  Spine. 

11.  Part  of  ambulacral  tube. 

12.  Ovary,  dry. 

Homolampas  fragillB,  /  13 -SI. 

IS.  From  below,  measuring  9.3""*  in  diam. 

14.  In  profile,  measuring  9.3***  in  diauL 

15.  From  above,  measuring  9.3***  in  diam. 

16.  Magnified  actinostome. 

17.  Fragment  of  specimen,  measuring  15.5"**  in  diam ,  showing  Lovenia-like  spines. 

18.  Part  of  test  magnified. 

19.  Anal  system  and  subanal  fasciolc. 

20.  Young  gills  adjoining  actinostome. 

21.  Perforated  crenulated  tubercle,  from  anterior  edge  of  test,  magnified. 
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PLATE    XVIII. 

Ponrtalesia  miranda. 

1.  Seen  in  profile,  magnified  3.5  in  diam. 

2.  Same  seen  from  actinal  side. 
8.  Same  seen  from  abactinal  side. 

4.  Same  seen  endways  from  the  anterior  extremity. 

5.  Posterior  extremity,  seen  in  profile,  somewhat  more  magnified  than  preceding  fig. 

6.  Posterior  extremity,  seen  from  the  abactinal  side. 

7.  Posterior  extremity,  seen  obliquely  from  above  to  show  anal  opening. 

8.  Anterior  extremity  seen  obliquely  to  show  actinostome  and  odd  anterior  ambulacrrum. 

9.  Magnified  view  of  abactinal  system,  with  expanded  tentacles. 

10.  One  of  the  long  slender  spines  greatly  magnified. 

11.  Imperforate  crenulated  tubercle,  with  broad  scrobicular  circle,  carrj-ing  large  spines. 

12.  Base  of  large  spine  seen  in  profile  with  attachment 

13.  Base  of  large  spine,  with  tubercle,  showing  mode  of  attachment  to  scrobicular  circle. 

14.  One  of  the  small  flattened  short  spines  of  test,  greatly  magnified. 

15.  Extremity  of  one  of  the  smaller  fan-shaped  spines  like  fig.  10,  magnified. 

16.  Extremity  of  one  of  the  large  tridactyle  pedicellariie,  fully  expanded,  in  profile. 

1 7.  Same  from  above. 

1 8.  Same  contracted,  from  above. 

19.  A  couple  of  the  lai^e  tentacles  of  the  odd  anterior  ambulacrum,  magnified. 
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PLATE    XIX. 

BriBBopsis  lyrifera,  f.  1-9. 

1.  Specimen,  measuring  5.6"^*  in  diam.,  from  abactinal  side. 

2.  Specimen,  measuring  5.6""*  in  diam.,  in  profile. 

8.  Specimen,  measuring  5.6""*  in  diam.,  firom  actinal  side. 

4.  Older  specimen,  showing  branch  leading  from  subanal  fitsciole  to  peripetalous  fasciole. 

5.  Posterior  extremity,  profile  of  same. 

6.  Profile  of  specimen  measuring  22.5""* 

7.  Peripetalous  fasciole  of  young  specimen,  measuring  about  3.6""*  in  long,  diam.;  4  :  3  pairs  of 

pores  in  anterior,  2  :  3  in  posterior  lateral  ambulacra. 

8.  Peripetalous  fasciole  of  specimen  intermediate  between  figs.  7  and  9. 

9.  Peripetalous  fasciole  of  specimen  measuring  27.9""*  in  long,  diam.,  showing  partial  confluence 

of  lateral  ambulacra. 

Echinocardium  oordatum,  /.  10-17, 

10.  Seen  from  abactinal  side,  measuring  7.9""*  in  long.  diam. 

11.  Same  from  actinal  side. 

1 2.  Outline  in  profile  of  same. 

13.  Actinostome  of  same  magnified. 

14.  Anal  and  subanal  fasciolcs  of  same. 

15.  Ambulacral  rosette  of  same. 

16.  Ambulacral  rosette  of  older  (fully  grown)  specimen,  showing  confluent  lateral  ambulacra. 

17.  Disconnected  anal  and  subanal  fascioles  of  specimen  of  fig.  16. 


A  A^assiz,  Revision  of  the  Echini. 


PrinLbTHWLoiiiranr 


PLATE    XX. 

Echinocardium  pennatifiduin,  /  i,  2, 

1.  From  above. 

2.  In  profile. 

Echinocardium  flavescens,  f,  S-4^ 

8.    Seen  from  above. 

4.  Seen  from  actinal  side. 

Echinocardium  cordatum, /.  5-7- 

5.  Seen  from  above. 

6.  Profile  of  same. 

7.  Actinal  view  of  same. 

Meoma  ventricosa,/  8, 

8.  Seen  in  profile,  f  nat.  size. 

{All  Jigs,  natural  size^  except  Jig.  8.) 
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PLATE    XXI. 

BrisBopsiB  lyrifera,  /  i,  2. 

1.  Seen  from  actinal  side,  nat.  size  (from  Norway). 

2.  Seen  from  above,  nat  size. 

Bchizaster  fragilis,  /.  5, 
8.   Seen  fit)m  above,  nat  size  (from  Norway). 

Metalia  pectoralia,  /.  4,  5. 

4.  Seen  from  actinal  side,  J  nat  size. 

5.  Seen  from  abactinal  pole,  J  nat  size. 


A.  .illAsailf,  Srrlalon  of  Ihr  ErUlnl. 


ijHpH 

■j 

fes 

W^^ 

m 

■ 

W^^^Sk 

S 

^M 

1    ''''^1 

IS 

^1 

■  "M^H 

ffi 

^1 

^^  ^^ 

^^ 

Hp 

^^^K 

^^H^. 

1 

PLATE    XXII. 

BrissuB  unicolor,  /.  /,  '^. 

1.  Seen  from  abnctinal  pole,  nat.  Fize. 

2.  Seen  from  actinal  side,  nat.  size. 

Meoma  ventricosa,  f.  3,4. 

3.  Seen  from  ab.ictinal  pole  partly  denuded,  }  nat.  size. 

4.  Seen  from  actinal  side,  }  nat  size. 
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PLATE    XXIII. 

Moira  atropoa. 

1.  Horizontal  section,  showing  arrangement  of  plates  round  actinostome. 

2.  Longitudinal  section. 

3.  Horizontal  section,  showing  the  petaloid  ambulacra  as  seen  from  the  interior  of  test. 

4.  Seen  from  actinal  pole. 

5.  Seen  from  abactinal  pole. 

6.  Profile. 

CAll  Jigs,  not,  size,) 
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